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ws?!”"*Hudson Still Leads in 


Fine Car Sales 
Will You Share in Its Opportunities ? 


Univ, OF we 


For some time it has been apparent that this year would be the most 
prosperous in the history of the Hudson company. But not until 
the Big Shows were past did we fully realize the extent of Hudson 
prosperity. 

From every territory, distributors and dealers reported unprece- 
dented demands for the Hudson Super-Six. 

Hudson has never been able to keep production up to demand for the 
Super-Six. It has long been the largest selling fine car in the world. 
Today 60,000 satisfied owners advertise Hudson Super-Six value. 

To meet the demand for Hudson Super-Sixes we have enlarged our 
plant. Over a million and a half dollars have been invested in additional 
machinery. We are going to increase our production so that Hudson 
dealers can this year divide $12,000,000 in profits. 

Hudson dealers will be given a greater opportunity to earn profits 
than ever before. We will try our best to have production keep pace 
with demand. Hudson dealers deserve no less. Everywhere they are 
the leaders in their line. Their stores are the finest, their service the best. 

Hudson dealers frankly admit that the Super-Six is behind their pros- 
perity. No other fine car is so easy to sell. No other car has established 
such a reputation for leadership. That is why it means profits to the 
dealer and why Hudson dealers are the most prosperous. 

If you are a dealer of the Hudson type, write and find out how you 
may share in its prosperity. There are only a few opportunities. You 
must act now. 


Hudson Motor Car Company 
Detroit, Mich. 
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Get Ready Now for Spring 


Manufacturers, jobbers, dealers, owners—now 
is the time to look ahead and see what you need 
for spring. What new equipment should go with 
your car? What additional products should be on 
your list for sales? What items are missing from 
your stock? What does your car need to make 
it complete for the season to come? 





All these questions can be answered with 
UTILITY Automotive Products. From the big- 
gest high-priced car to the smallest Ford there is UTILITY 
UTILITY PUMPS a way they can improve it. From the biggest RIM WRENCH 
For All Cars $12.00 jobber’s catalog to the smallest dealer’s shelves For All Cars $1.75 
For Fords $7.50 there are more profits they can bring. 


Before the summer motoring starts, know the 
entire UTILITY line. Any one or every one of 
the UTILITY Automotive Products can make 
good for you. 


DEALERS: Order from your jobber. 
JOBBERS: Get in touch with us. 


HILL PUMP VALVE COMPANY 
Mfrs. of UTILITY Products 
Archer Avenue and Canal Street CHICAGO 











Sales Department 


THE ZINKE COMPANY 
1323'S. Michigan Ave. Chicago 














ITY DISAP- in 
BEAENG Fords, UNIVERSAL WRENCH 
BODY. For Fords, ica ane - leit IV wae Coco 05.58 

Price $38.50 i ad iis 


UTILITY Protected Heaters 
For All Cars $9.00 to $25.00 
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Proper Systems Reduce 
Labor Turnover 


Wide Variation in Turnover Percentages Due to Factory 
Methods—Many Plants Have Over 
500 Per Cent Yearly 


mains in the factory for more than three 

months the chances are two to one that he 
will be permanent. Twenty-one per cent of the 
men hired in Detroit leave their jobs before they 
finish one week’s work. Fifteen per cent work 
less than 2 weeks, 14 per cent less than one month, 
17 per cent from 1 to 3 months, 11 per cent 3 to 6 
months, 8 per cent 6 months to 1 year and after 
1 year the percentage decreases rapidly from 6 per 
cent quitting their jobs after working less than 2 
years to 1 per cent quitting after being employed 5 
years. This indication of the heavy labor turnover 
that exists in Detroit is the result of an intensive 
investigation of this problem by the Department of 
Labor, which has examined the length of service of 
workers, the nature of their separations and the 
causes. A comparison was made between Cleve- 
land and Detroit. 


\ , J ASHINGTON, March 13—If a worker re- 


High Turnover in Detroit 


Labor turnover was found to be considerably 
higher in Detroit, where more than one-fifth of the 
firms had a turnover exceeding 400 per cent and 
two-fifths a turnover exceeding 300 per cent, as 
compared with Cleveland, where more than three- 
fourths of the establishments had a turnover of 
less than 300 per cent. 

The greater turnover in Detroit is due to the 
more intense competition for labor, especially dur- 
ing the *war period, when Detroit concerns seemed 
most actively engaged in war work. There has, in 


addition, always been a more noticeable turnover 
of labor in those cities which confine their activities 
chiefly to one specific industry. In Akron, where the 
tire industry is the chief occupation, a similar class 
of migratory worker floating from one factory to an- 
other and back again is also noticeable. 

Specially trained executives, welfare systems, 
well organized labor departments, fairness, good 
wages, and consideration of promotion and service 
for employees show definitely in the investigation 
of the Department of Labor that they tend to lower 
the turnover. 


Considerations That Reduce Turnover 


Table 1 shows in detail the extent of labor turn- 
over in 37 Cleveland establishments. 

This table shows that more than 60 per cent of 
the Cleveland firms had an annual turnover ex- 
ceeding 200 per cent, while 25 per cent of the com- 
panies exceeded 300 per cent. 

There are no companies listed with a turnover 
of less than 50 per cent, 4 are under 100 per cent, 
5 under 150 per cent, 5 under 200 per cent, 7 under 
250 per cent, 7 under 300 per cent, 5 under 350 per 
cent, 4 under 400 per cent and none over this figure. 

Examination of the general causes for the extent 
of turnover shown was made by investigating those 
companies with the lower and higher turnover. 
Establishment No. 17, employing an average of 1004 
persons daily, had the largest turnover, 368 per cent, 
and in this company it was found that there was 
no attempt made to operate a properly organized 
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TABLE 1—LABOR TURNOVER FOR YEAR ENDING JUNE 1, 1918, IN 37 ESTABLISH- 
MENTS, CLEVELAND, OHIO 











OWOUR mw | Establishment No. 





















) SEPARATIONS 8 
a Es 
= 25 
a eT 2 = £2 
Si)#2e/S = 2 | #2 
aoa ox ~ > ea 
z 4| 3 71? ta 
_ 
3 ,552 156 22} 529) 2,171) 2,878) 4,456 
7,011 (2) (?) (2) (2)} 3,718} 3,124 
(%)| 2,700]...... 270} 6,651] 9,630) 2,712 
(2) (2) (?) (?) (2)} 3,037) 2,430 
7 367 (2) (2) (2) (?)} 6,525} 2,222 
5,179} 1,095} 470) 274] 4,450) 6,289] 2,173 
6 ,075 429} 406) 315) 4,439) 5,589] 1,987 
5,118 275 118} 200] 4,488) 5,081] 1,649 
6 036 ae 57| 4,969} 5,789] 1,610 
3 ,009 (2 (2) (2) (2)} 4,030] 1,514 
(2) (2 (2) (2 (2)} 1,611) 1,757 
2 ,643 188 6 66] 2,663) 2,923] 1,417 
2 328 353 1 2; 1,906) 2,262] 1,368 
2 ,200 20} 513 147} 2,209] 2,889) 1,267 
3 ,520 (4) (*) 216] 52,340) 2,556] 1,263 
(2) 320}..... (4)] 62,521] 2,841] 1,031 
3 ,378 (2) (?) (2) (2)} 3,698) 1,004 
1,575 (?) (?) (?) (2)) - 1,338 984 
2 ,691 58 15 166} 2,154) 2,393 940 
3 ,077 (2) (2) (2) (2)} 3,091 937 
1 ,286 11 26 42| 1,307) 1,386 917 
(2) (2) (2) (2) (2)| 2,076 770 
(2) (2 (2) (2) (2) 573 753 
2 392 206 45 156} 1,927) 2,334 709 
1,510 96 18 79} 1,327] 1,520 699 
1 ,281 84].... 45) 1,161] 1,290 590 
941 (2) (2) (2) (2) 776 393 
1 455 167} 552 132 432) 1,283 384 
1 ,016 (?) (2) (2) (2)} 1,038 344 
2) (2) (2) (2) (2) 158 304 
568 _. eee 20 478 548 267 
(2) (?) (2) (2) (2) 443 205 
225 2) (2) (?) (2) 265 163 
(2) (2) (? (2) (?) 232 149 
(2) (2) (?) (2) 376 105 
132 23]..... 9 108 140 10? 
(?) (?) (?) (2) (?) 139 98 




















Per Cent of Turn- 
over for Year 


Industry or Nature 
of Business 





Automobile. 
Metal products. 
Metal products. 


5| Metal products. 


Steel manufacturing. 
Automobile. 

Storage batteries. 
Metal products. 
Storage batteries. 
Woodwork. 
Clothing. 


6} Automobile. _ 
3|Telephone service. 


Telephone service. 
Metal products. 
Steel (Canton). 


ags. 

Metal products. 
Storage batteries. 
[ron castings. 
Metal products. 
Automobile frames. 


Gas. 

Wire and hot-rolled rods 
Wire, rods, nails. 
Metal products. 
Electrical appliances. 
Tractors. 
Street-railway cars. 
Gas. 

Paint and varnish. 
Brushes. 

Printing. 

Printing. 

Paint and varnish. 
Telephone service. 
Molding. 








ments. 







1For year ending April 1, 1918. 
2Not reported. oe . 
8The turnover information shown here is based upon the records of five individual establish- 


It was obtained in connection with another investigation carried on simultaneously in 


the cloak and suit industry of Cleveland. 
{Inelit din “Quit.” 
5Includes “Discharged” and “Laid Off.” 
®Includes “Entered Military Service.” 


MENTS, DETROIT 


TABLE 2—LABOR TURNOVER FOR YEAR ENDING 'UNE 1, 1918, IN 42 ESTABLISH- 












































41 
42 





14 ,924 
34 ,779 
41,174 
16 ,696 
(5) 

2 ,332 
7 ,683 
3 ,347 
7 332 
585 

(5) 

2 ,427 
1 ,629 
3 591 
(5) 

1 ,037 
1,781 
1,773 
2 ,682 
1 ,642 


(5) 
(5) 





120 


(5) 





110} 3,122] 11,230 

2 ,085| 2,304) 20,916 
3,799) 2,727| 34,167 
(3)} 1 496) 415 552 

(5) (5)) 10,182 

(5) (5) (5) 

(5) 602 (5) 

4 (8)} 2,463 

1 ,879 362) 3,581 
wwe 137 809 
242 317| 4,489 
406 (3)} 1,227 
306 63} 1,638 
ae (3)| 102,871 
(5) (5) (5) 

é 95 924 

(5) (5) (5) 
isthe 130} 1,190 
eerer rere 2 ,600 
(3)} 191 467 

(3) 41} 111 ,082 
oe 25 898 
(5) (5) (5) 

45) 1,464 

84) 1,805 

37 89 318 

24 67 912 

26 106 450 

250 53 290 

ac 68 694 

(5) (5) (5) 
Walaa 22 344 
oneee 33 586 
(5) (5) (5) 

27 15 482 

3 20 68 

(5) (5) (5) 

20 3 95 

260 42 183 
32 64 369 
veeees 30 273 
(5) (5) (5) 











214 631/31 ,950 
30 ,191}11 ,405 
45 ,808}11 ,125 
17 ,048) 6 ,337 
15,130} 3 ,379 

2 ,527| 2,925 
6,861} 2504 
3,015) 2,167 
6,787) 1,944 
1,040) 1 ,933 
5,795) 1,103 
2,267} 850 
2,123 783 
3 ,584 726 
1,642} 675 
1,131 668 
1,714 637 
1 ,433 630 
2,665) 591 
1,765} 511 
1,167; 497 
978} 480 
3,040) 475 
1,874) 456 
2,057) 438 
510) 431 
1,066) 390 
633) ° 331 
695) 316 
899} 241 
670} 224 
384) 218 
744 213 
710 187 
567 161 
106 161 
391 159 
141 138 
537 135 
613 121 
423 114 
298 86 








46 
265 
412 
269 


Automobile. 
Automobile. 
Automobile. 
Automobile. 
Metal products. 
Coke and chemicals. 
Automobile. 
Telephone service. 
Automobile. 

Gas, illuminating. 
Metal products. 


7 | Metal products. 


Metal products. 
Metal products. 


3 |Metal products. 


Chemicals, drugs. 


9 | Metal products. 


Metal products. 
Tobacco. 


345 | Furniture. 


507 


371 
347 


5 | Metal products. 


Clothing. 

Paper. 

Food products. 
Metal products. 
Telephone service. 
Metal products. 
Telephone service. 
Metal products. 


3 |Metal products. 
9 | Metal products. 
} |Metal products. 


Electrical appliances. 
Metal products. 
Metal products. 


} | Telephone service. 
§ | Electrical manufactures. 
2 |Telephone service. 


Automobile manufac- 
turing. 
Automobile 
turing. 
Metal products. 
Metal products. 


manufac- 


























1Vear ending August 1, 1918. 
2Excluding transfers. 
3Included in “Quit.” 
‘Includes “Discharged” and “Laid Off.” 
5Not reported. 
“Includes “Laid Off” and “Entered Military Service.” 


7Year ending July 1, 1918. 

8No males employed in establishment. 

°Year ending February 1, 1918. 
10Includes “Entered Military Service.” 
1Includes “Laid Off.” 
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TABLE 3—NUMBER AND PER CENT OF SEPARATIONS ATTRIBUTABLE TO EACH 
SPECIFIED CAUSE 


Sixteen EsTaBLISHMENTS IN CLEVELAND 









































>= NUMBER Per Cent 
a 
os 
4S 
24 Entered Entered 
gs Dis- Laid | Military | Quit | Total Dis- Laid | Military | Quit 
rs} charged Off Service charged Off Service 
12 188 6 66 | 2,663) 2,923 6 (1) 2 91 
6 1 ,095 470 274 4,450} 6,289 17 7 4 71 
1 156 22 529 | 2,171] 2,878 5 1 18 75 
7 429 406 315 4,439} 5,589 8 7 6 79 
19 58 15 166 2,154] 2,393 2 1 7 90 
26 84 aA 45 | 1,161] 1,290 7 pa 3 90 
s 275 118 200 | 4,488} 5,081 5 2 4 88 
21 11 26 42 1,307} 1,386 1 2 3 94 
9 763 aa 57 4,969} 5,789 13 sti 1 86 
31 50 Ke 20 478 548 9 ee 4 87 
28 167 552 132 432] 1,283 13 43 10 34 
24 206 45 156 | 1,927] 2,334 9 2 7 83 
25 96 18 7s 1,327) 1,520 6 l 5 87 
36 23 “es 9 108 140 16 a 6 77 
13 353 1 2 1,906} 2,262 16 (4) (4) s¢ 
14 20 513 147 2,209} 2,889 1 18 5 76 
Total! 3 ,974 2,192 2,239 136,189) 44,594 9 5 5 81 
TWENTY-FIVE ESTABLISHMENTS IN DETROIT 
22 55 25 898 978 6 3 92 
24 365 45 1,464) 1,874 19 2 78 
10 94 137 809; 1,040 9 13 78 
35 43 27 15 482 567 8 5 3 85 
27 63 24 67 912} 1,066 6 2 6 86 
18 113 130 1,190) 1,433 8 ‘ 9 83 
1l 747 242 317 4,489] 5,795 13 4 5 77 
30 137 . 68 694 899 15 re 8 77 
41 120 od 30 273 423 28 ; 7 65 
25 168 ae 84 1,805} 2,057 8 nm 4 88 
13 116 306 63 1 638} 2,123 5 14 3 77 
29 102 250 53 290 695 15 36 8 42 
32 18 a 22 344 384 5 nis 6 90 
39 52 260 42 183 537 10 48 8 34 
40 148 32 64 369 613 24 10 60 
3 5,115 3,799 2,727 34 167) 45,808 ll 8 6 75 
1 169 110 3,122 11 ,230) 14,631 1 1 21 77 
9 965 1,879 362 3,581] 6,787 14 28 5 53 
2 | 4,886 | 2,085 | 2,304 20 916} 30,191 16 7 8 69 
16 112 ne 95 924) 1,131 10 8 82 
28 51 26 106 450 633 8 4 17 71 
26 66 37 89 318 510 13 7 17 62 
38 13 20 13 95 141 9 14 | 9 67 
36 15 3 20 68 106 14 3 19 64 
8 548 4 2 463) 3,015 i8 (1) = 82 
Total| 14 ,281 9,104 |10,000 90 ,052}123 ,437 11 7 8 73 
































1Less than 1 per cent. 


employment department, maintain a trained employ- 
ment executive or in any way give consideration to 
the workers. In the next largest turnover—359 per 
cent—which occurred in a storage battery plant em- 
ploying 1610 daily, it was found that the general char- 
acter of the work is disagreeable due to the use of 
odorous chemicals, fine powders and to conditions 
which of necessity are hot and dusty. The firm has 
a well organized employment’department, but still al- 
lows time-keeping clerks and foremen the power of 
hiring and firing. 

Firm No. 1, an automobile and motor truck manu- 
facturer with a well balanced employment organiza- 
tion, where the power to hire and fire rests only with 
the highest labor executive and where sick benefits, 
insurance and other welfare schemes are practiced 
shows the lowest labor turnover—65 per cent per year. 
This concern employs 4456 daily. 

Table 2 shows the extent of labor turnover in 42 
Detroit establishments. ' 

It will be noted that one concern has a turnover under 
50 per cent, 3 under 100 per cent, 3 under 150 per cent, 
3 under 200 per cent, 6 under 250 per cent, 8 under 300 
per cent, 4 under 350 per cent, 5 under 400 per cent, 6 
between 400 and 500 per cent, and 3 over 500 per cent. 

Establishment No. 1, which is undoubtedly the Ford 
Motor Co., employing an average of 31,950 people daily, 
as is known, has a very comprehensive welfare scheme 
and treats its employees liberally and fairly. It will be 
noted that the Ford company diseharges less than 1 per 
cent of the people leaving its employment each year— 
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Table 4—Number and Per Cent in Employ and Among the Separations of Specified Length-of-Service Groups 
of Employees in Each of 18 Establishments in Cleveland 


Noumper IN Eacu CuassiFrep Service Group 






















































































On Payrout at End or YEAR SeparaTep DuriInG THE YEAR 

2 : ; : : : ‘ : . " . x 2 R ‘ P . . Industry or Nature: 

o 4 5, ad 2. oc. g : n oe 2 . ge e be * ” co. 8 : 8 : Ot 8. e. gz . ° 

I $8 g $|s8 lsu |e z 2 - S $/=8 & eleeloelee la] eo of Business 

4.\3|7e ES m= (Zs [Ze |on [Sele] o 1 3 gs Fs BS =e [2a /S> oe [ae loela| 2 

Sel celesibsis2l scl esl sc] ecti es] 1) 8 | sel es| ssl evi sciss| esl eeleale]& 

q & P= = | 
Be | 5° | 58/6" |52|/5*| 5" 151 5415*| 5 65 152|§*|52|/ 52/5" |5*|5* 16" ]6 
6 69 59} 121) 351) 353) 247) 105 88 63 421 1,498} 249) 255) 504) 1,516) 1,256) 1,263) 438] 378) 252] 178) 6,289 —— and motor 
ruc g. 
1 95 85 58] 488) 390) 783) 705) 533] 785) 772) 4,694 135 88] 135) 652} 600) 559) 307]; 240 96] 72) 12,884) Do. 

32 21 23 22 35 32 44 36 10 16 21 260 173 45 69 72 40 30 Te meus 1 1 443 Brushes mnfg. : 

22 30 32 89 58 53 76 54 9 55 478 103 119 256 103 69 35 9 “1 i 776 — appliances: 
mfg. 

21 9 27 15 36 34 87 122 93 77 313 813 202 399} 203 240 137 92 46 19 12] 36] 1,386] Metal products mfg. 

19 66 50 78 130 87 166 128 127 31 162] 1,025 390} 434 414) 603 268 181 61 19 7| 16} 2,392] Storage batteries. 

15 27 36 117 217 130 233 174 148 132} 138] 1,352 259 252 349 536 301 220 77 54 9 9} 12,066] Metal products mfg. 

26 7 rj 33 50 21 58 88 26 18} 244) 552) 221) 146) 203) 216) 107) 106 65 9 16} 24) 11,113]Do. ‘ / 

20 17 21 66 63 51 113 111 54 84 152 732) 1,724 653 439 43 42 31 43 31 42) 43] 3,091 Malleable iron castings 

37 5 4 9 10 10 13 16 7 13 5 92 36 9 20 21 20 20 11 Se acd < 139 — machinery 

g. 

31 8 17 14 33 15 25 30 10 5 80 237 202 59 52 100 65 43 12 2 5 8 548 Paint and varnish mfg. 

392 me 2 9 12 8 3 13 6 6 23 82 4 6 5 14 6 12 7 3 2 1 60 Printing. 

29 21 9 28 61 32 46 40 37 34 12} 320 74 67] 309) 345} 108 78 27 21 8} 1) 1,038 a “eamaie cars 
mfg. 

9 . 88 97| 314) 271} 300) 284) 106] 106| 261] 1,884] 1,766] 674) 765) 1,114) 527) 322) 129 19 31] 25] '5,372|Storage batteries, car~ 
bon products, mfg. 

36 5 6 6 13 20 13 12 2 2 28} 107 5 9 21 30 28 22 15 3 3] 4}  140)Telephone service 
(clerical force.) 

31 85 50 45 212 183 345 425 145 181 163} 1,834 291 208} 201 378 354 349 221 79 116] 63] 12,260} Telephone service 
(operating force). 

14 24 12 35 109 133 192 107 34 64 167 877 426 249) 463 823 499 255 95 27 22} 30) 2,889 .- ~ service 

plant). ‘ 

10 60 49 111 158 91 260 193 86 87 598} 1,693 897 388 585 947 484 331 162 28 40} 168] 4,030) Woodwork, sewing~ 
machine cabinets, 
etc. 

Total 598 575 896] 2,381] 1,919) 2,981] 2,665] 1,566] 1,713] 3,236]18 520) 7,118) 4,044) 4,856) 7,906) 4,945) 3,983) 1,763 943 669 “690 36 ,917 

Per Cent in Eacu CrassiFrep Service Group 
6 5 4 9 23 24 16 7 6 4 3 100 4 4 8 24 20 20 7 6 4 3 100} Automobile and motor 
truck mfg. 
1 2 2 1 10 8 17 15 11 17 16 100 5 3 5 23 21 19 11 8 3 2 100} Do. 

32 8 9 8 13 12 17 14 4 6 8 100 39 10 16 16 9 7 err (3)} (3) 100} Brushes mfg. 

27 5 6 7 19 12 11 16 11 2 12} 100 8 13 15 33 13 9 5 1 1; 1} 100 — appliances 
mfg. 

21 1 3 2 4 4 11 15 11 9 38 100 15 29 15 17 10 7 3 1 1 3 100} Metal products mfg. 

19 6 5 8 13 8 16 12 12 3 16 100 16 18 17 25 11 8 3 (3) (3) 1 100} Storage batteries. 

15 2 3 9 16 10 17 13 11 10 10 100 13 12 17 26 15 11 4 3 ()} (3) 100} Metal products mfg. 

26 1 1 6 9 4 11 16 5 3 44 100 20 13 18 19 10 10 6 1 1 2 100} Do. - 

20 2 3 9 9 7 15 15 7 11 21 100 56 21 14 1 1 1 1 1 1 1 100} Malleable iron castings 

37 5 4 10 11 11 14 17 8 14 5 100 26 6 14 15 14 14 8 1 wee 100 — machinery 
mfg. 

31 3 7 6 14 6 11 13 4 2 34 100 37 11 9 18 12 8 2 (3) 1 1 100} Paint and varnish mfg. 

392 — 2 11 15 10 4 16 7 7 28 100 7 10 8 23 10 20 12 °5 3 2 100} Printing 

29 7 3 9 19 10 14 12 12 11 4 100 7 6 30 33 10 8 3 2 1} () 100} Street-railway cars 
mfg. 

9 3 5 5 17 14 16 15 6 6 14 100 33 13 14 21 10 6 2 (3) 1} (@) 100} Storage batteries, car- 
bon products. mfg. 

36 5 6 6 12 19 12 11 2 2 26} 100 4 6 15 21 20 16 11 2 2} 3}. 100| Telephone service 
(clerical force). 

13 5 3 2 12 10 19 23 8 10 9 100 13 9 9 17 16 15 10 3 5 3 100} Telephone service 
(operating force). 

14 3 1 4 12 15 22 12 4 7 19} 100 15 9 16 28 17 9 3 1 1 1 100} Tele a service 
(plant). 

10 4 3 7 9 5 15 11 5 5 35 100 22 10 15 23 12 8 4 1 1 4 100| Woodwork, sewing- 
machine cabinets, 
etc. 6 

Total 3 3 5 13 10 16 14 9 9 18 100 19 11 13 21 13 11 5 3 2 2 100 










































































1Period covered by separations is different from perioa covered in Table 1. 
*This establishment lacked the data for Table 2. 
3Less than 1 per cent. 


. 


169 having been discharged in the 12 months. Estab- 
lishment No. 6, coke manufacturers, despite the un- 
pleasantness and hazardous nature of the work, main- 
tains a turnover of only 86 per cent a year. This record 
is the result of a carefully worked out liberal labor 
policy, the existence of an efficient employment depart- 
ment and the centralization of all functions relating to 
employment, promotion and service. More than 60 per 
cent of the employees earn $1,300 annually, ad less than 
10 per cent less than $1,200. The firm maintains a 
medical staff, operates an employees’ sick benefit and 
conducts a co-operative store. Workers with continuous 
service records are given bonuses. A profit-sharing plan 
allows for distribution of certain profits each year in 
proportion to the salaries. Filtered drinking water, 
lockers and showers, special shaving conveniences, em- 
employees’ lunch room, club rooms, and a special housing 
plan are maintained. 


Establishment No. 40, an automobile car and parts 
maker, pays no attention to his labor organization, al- 
lows foremen to hire and fire, and—the labor turnover is 
507 per cent annually. 

Nine per cent of the workers in Cleveland and 11 per 
cent in Detroit were found to have been discharged dur- 
ing the year, 5 per cent and 7 per cent respectively were 
lost in temporary lay-offs, 5 per cent and 8 per cent en- 
tered military service and 81 per cent in Cleveland and 
73 per cent in Detroit quit their jobs, which indicates 
definitely that it is the restlessness of the worker or the 
offer of better wages or other similar inducements that 
cause the chief proportion of turnover. 

Table 3 shows specifically the number and percent of 
separations and the causes. 

The length of service, which was discussed in the 
opening paragraph of this article, is shown in tables 
4 and 5. (Continued on page 667) 
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Factors in High-Speed Engine 
Development 


Forced Lubrication — High Mean Effective Pressure — Valve 
Areas—Inertia Problems—Valve Timing and 
Materials—Piston Material and Design, 

All Play Important Roles 


D. McCall White Favors Cast Iron Pistons—Telis S. A. E. the Story of Cadillac 
Engine Development 


Part I 


By D. McCall White* 


IFFERENT firms have different ideas regarding en- 

gines of high efficiency and moderately efficient engines. 

For very high-speed engines, the designer must not lose 
sight of the fact that what the public requires to-day is a 
small engine which has good torque at low speeds and is 
capable of revolving efficiently at very high speeds. 

These two points are difficult enough to attain together, 
as one is really opposed to the other in practice, due to the 
fact that in order to obtain high speeds with power, the valve 
areas, valve ports, carbureters, etc., must not be restricted 
in any way whatever; whilst, in order to obtain a good mix- 
ture at low speeds with heavy torque, means, firstly, a differ- 
ent valve setting and, secondly, more or less restricted port 
and valve areas, etc., in order to give high gas velocities. 

If one adds to the above complications the fact that it is 
also required that the modern valve gear must be silent, the 
proposition is one which calls for considerable thought and 
ingenuity. 

Briefly stated the fundamentals of high-speed engines are 
as fallows: 

High mean effective pressures at high speeds which de- 
pends on: 

1—High volumetric efficiency. 

2—High compression to help rapid combustion at high 
speeds. 

3—Light reciprocating and rotating parts to obtain high 
mechanical efficiency. 

It is only a few years ago since engines were designed with 
a maximum power of 1200 to 1500 r.p.m., although other de- 
signers had the forethought to consider that it was possible to 
attain very high engine speeds indeed, and to-day this is an 
accomplished fact. 

The high-speed, high-efficiency engine of to-day must be 
designed very carefully in order to obtain good results, as one 
slip will spoil the whole design. We have all lengths of 
stroke-bore ratios, but the stroke-bore ratio should be from 
1.5 to 1 to 1.625 to 1, because one can obtain all the power re- 
quired without having a very unwieldy and heavy engine. 

It should also be considered that there are more fastidious 





*EpiTor’s Nore—D. McCall White, vice-president of the Cadillac 
Motor Car Co., read this paper before the mid-winter meeting of 
the Society of Automotive Engineers in New York, February, 1919. 
Mr. White designed the Cadillac eight-cylinder engine, which was 
the pioneer in high-speed, multiple-cylinder engines in America. 
Previous to coming to America he was engineer with two or three 
leading European car makers. 


purchasers than ever to-day who buy cars, and therefore 
there must be no doubt whatever that the engine must be 
practically free from vibration and must be most sweet, silky 
and silent when transmitting power. In short, the salable 
article is the one which has small size coupled with great 
power and is neat and compact in design, with the requisite 
silence. There is nothing pleases the owner more than to 
have these combinations. 

I believe I have mentioned many times that a bore of about 
90 millimeters is about the maximum cylinder for high-speed 
work, and after that I certainly believe multiplicity of cylin- 
ders should commence. 


Mean Effective Pressures 


It is quite useless to think of designing an engine to cope 
with the present-day market unless it can develop power up 
to from 2500 to 3500 r.p.m. or over, smoothly and quietly. 
The power must be good and a touring engine of to-day must 
be capable of carrying a mean effective pressure from 80 to 
100 lb. per sq. in., relative to the brake horsepower up to 
2200 r.p.m. at least. 

A power and mean effective pressure curve might be of 
interest—Fig, O. The curve shows the mean effective pres- 
sure and b.hp. on a 12-horsepower Napier engine de- 
signed around 1911 having one L head exhaust valve and 
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Fig. O—Mean effective pressure and brake horsepower on 
12-hp. Napier four-cylinder engine, 2 11/16 by 5 
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one overhead intake valve immediately above. This:engine 
was a four-cylinder, 2 11/16 by 5 in., and showed a mean ef- 
fective pressure relative to the brake of 98 Ibs. per sq. in., 
and a maximum power of 33 B. H. P. at 2600 r.pm. The 
engine was fitted with a muffler but pulled more power, 
naturally, without the muffler and had a two-jet carbureter of 
my own design. The crankshaft had two bearings and had 
forced lubrication oiling system throughout. 

A curve, Fig. 1, shows mean effective pressure and power 
curve of the standard Cadillac eight-cylinder engine run up 
to very high speeds of 3750 r.p.m., which is of considerable 
interest. 

Relative to mean effective pressures the table below shows 
bore and stroke with revolutions per minute and mean effec- 
tive pressures relative to the brake, which I obtained from 
seven different engines some few years ago: 


Bore, Stroke, M. E. P. 
wif: . 7m R. P. M. Lbs. per Sq. In. 
68 127 2400 89 
68 127 2000 97.5 
82.5 127 1200 82.5 
SY 127 1200 79.5 
96 130 1200 127 
SO 130 3000 103 
80 130 2400 104 


Volumetric Efficiency 


To design a successful high-speed engine, it is desirable 
that the compression should be fairly high in order to get 
rapid combustion at high speeds, and the ratio should ap- 
proximate 21 per cent of the total volume. A compression 
curve, Fig.'2, shows how the compression is maintained in the 
Cadillac eight-cylinder engine. 

Whilst on the subject of compression, a very simple and 
easy method of indicating the compression on the engine, as 
well as the maximum pressure, can be accomplished by the 
Okill indicator, an English instrument, and which we have 
found to be very satisfactory. Fig. 1-B shows this instru- 
ment attached to a Cadillac eight and it is easy to see the 
graduations on the outside cylinder of the instrument. This 
instrument consists of a cylinder containing a piston of about 
%-in. diameter, the piston being held at the bottom of a 
cylinder by a coil spring. : 

The cylinder is screwed into a fitting which communicates 
by a small passage with the combustion chamber and a stop- 
cock is placed in the passage. The tension of the spring 
holding the piston on its seat can be varied by a knurled 
nut at the top of the cylinder, the motion of the piston be- 
ing transmitted to a pointer at the side of the cylinder. 
When using this, the knurled nut is screwed down until a 
considerable pressure is put on the piston, the stop-cock be- 
ing then opened and the knurled nut backed off until the 
piston just starts to lift each time the engine comes up on 
the compression stroke, thus indicating that the spring pres- 
sure just balances the compression. 

The tension of the spring and consequently the compres- 
sion indicated, is directly proportional to the number of 
turns required on the adjusting nut, and the motion of the 
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Cadillac eight up to 3750 rpm. 


nut is indicated in the same manner as the motion of the 
barrel of the ordinary micrometer, except that it is gradu- 
ated to read in lbs. per sq. in. 


High-Speed Characteristics 


The high-speed engine might be likened to an air compres- 
sor, as the great point is to get the charge into the cylinders 
and thus obtain the highest possible volumetric efficiency, and 
much can be done by the shape of pipes, smoothness of 
same, lack of bends or elbows, particularly careful design 
of valve ports, seats, etc., together with the cooling of same. 

The volumetric efficiency is entirely dependent upon port 
area, large carbureters, large valves, etc., but coupled with 
these advantages is the obvious disadvantage of carburetion 
and starting in cold weather, which former affects the ac- 
celeration to a very great degree. As cold weather is with us 
every year, it is highly important that precautions should be 
taken by the designers to see that their enthusiasm for 
maximum power does not overstep the bounds of proper car- 
bureter size, etc. in order to get a combination of highly 
satisfactory running, both summer and winter. 

A great deal has been done in heating intake manifolds 
and I propose to deal with this point later. The curve, Fig. 
1-A, illustrates the difference on Cadillac eight-cylinder en- 
gine in 1915 when using 1%-in intake manifold as against 
1%-in. intake manifold. It will be noted that the power is 
increased right up the line from 1200 r.p.m. and was about 
the same at lower speeds. 

On the matter of high volumetric efficiency, we have heard 
a great deal on the question of multiple valves and I do not 
know whether it is generally known that multiple inlet 
valves consisting of a group of three intake valves were 
used in the English Napier car in 1909. 

A great deal has been heard of the overhead valve and 
many types of overhead valve systems have been used. We 
have seen racing cars with overhead camshafts driven by 
bevel gears, spur gears, spiral gears, etc.; other valve sys- 
tems with the camshaft below and push rods with rockers 
operating the valves above. 
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Fig. 2—Cadillac eight-cylinder engine compression curve 
up to 2000 r.p.m. 
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. 1B—The O’Kill pressure indicator 
for engine tests 


The Wimperis 


Much can be said regarding the different types, but I do not 
believe that it is possible to design a satisfactory and quiet 
overhead valve mechanism with a combination of rocker arms 
and overhead camshafts, because of the difficulty in obtain- 
ing quiet engines. On the other hand we have a quieter 
system having the camshaft below and push rods coupled 
with rocker arms operating the valves above, but I believe 
that the inertia of this valve mechanism would be so great 
as to almost put it out of count as the kind of a valve gear 
which should be designed into a high-speed engine. 


Valve Gear Types 


When all is said and done, there is a great deal to be 
said for the L-head type of engine, because the valve gear 
can be kept down very light indeed, very good sized valves 
can be used and it is a fact that this, up until the moment, 
is the quietest type of valve gear which can be used in the 
touring car engine. It is true that the engine fitted with 
overhead valves when properly designed should pass approx- 
imately 25 per cent more gas than the L-head engine, al- 
though a well designed L-head engine uses about 75 per cent 
of the circumference of the valve, whilst with the T-head 
engine only about 50 per cent of the circumference of the 
valve is effective. Where multiple valves are used, it is 
very easy to see by simple calculation that the frictional] 
resistance offered by double valves and ports is approximately 
30 to 35 per cent greater than that of a single valve and 
port of the same area. 

On the question of the inertia of valve mechanism gen- 
erally, in the Cadillac eight we are obtaining engine speeds 
on the road of well over 3000 r.p.m. and have records of 


HORSEPOWER 











1200 


1000 


800 
REVS. PER MIN. 


1400 


accelerometer 
used in road testing 





Fig. 8—Circular oil groove in the center of 
the bearing which serves as an oil reservoir 


3550 and 3850 r.p.m. road perfcrmance. If one consid- 
ers, referring to the valve mechanism, just exactly what this 
means on the matter of acceleration, which information can 
easily be obtained by simple figuring, that at 3000 r.p.m. 
the time taken to open and close one of the valves is .0125 
second, at 3550 r.p.m. the time taken to open and close 
one of the valves is .0106 second, and at 3850 r.p.m. the 
time taken to open and close one of the valves is .0098 
second. You will see, therefore, that the first thing a valve 
has to do, in a very high-speed engine, after it opens, is to 
close, and there is mighty little time allowed to do that. 


Valve Seat Angles 


At various times there have been discussions regarding 
the different angles for valve seats, and if one takes a seat 
of 50 degree angle having a supposed lift of % in., this will 
give a valve area across the narrowest portion of only 72 
per cent of % in.; whilst if the valve seat having the same 
width of seat as the 50 degree seat is 30 degrees, this gives 
87.5 per cent of %4 in.; whilst the 30 degree seat narrowed 
down to around 1/16 in. gives the same amount of % in., but, 
of course, gives a larger valve bore, thus decreasing the 
velocity through the bore itself. 


Valve Timing Results 


The valve timing of an engine has quite some considerable 
effect on the power, not only at low speeds, but at high speeds. 
We ran some power curves on the Cadillac 1916 eight at 
that time, all of these tests being run on the same engine, 
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Fig. 3—Cadillac eight-cylinder engine power curves with different camshaft designs 
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turning up as high as 300 r.p.m., I used a material in 
the valves having the following analysis: 


Per Cent 
CR, coh ic se coss HERR ORNS See Ree ee 0.40 
RY oie asain <A a oom ad ase w oars aes 0.14 
PRIN 6 55G55.5-6's-60 Sv .v-0 cise wl este eee sehulee 0.03 
pag a Pa tray ee eae en aree ere 0.035 
DIES ac crea wide gid Finis mai ahoeel 0.65 
PHUREED Gidcsasivatioss en bsbeaeen osbasawes 5.00 


whilst for engines running around 3000 r.p.m. the fol- 
lowing anaylsis was used: 


Per Cent 
IN sh chic se Sie ipteed dha. akin wera wort aaa 0.32 
RING, a0 aieca ce ysi dew eee ae eae ee baa 0.10 
NIN 5553. e kata algrnnetersua se avewoe naan wees 0.03 
SUE he. 5: sth. etc aus Sin sae BGs neatae ee 0.037 
DR bia SRS ghee eee es 3.00 


Whilst both these analyses were satisfactory, we always 
had more or less trouble with valves warping and conse- 
quent compression leakage. The analysis of the valves used 
in the Cadillac eight-cylinder engine should be of interest, as 
we practically do not know what trouble is, so far as our 
valves are concerned. 

For the intake valves the following analysis is used: 





: Per Cent 
REN Storaiyis ersvesal ore craven ine Gareis ise ea minieraierte 0.69 

a sca ares wie acoc wrote Ri ireietenh aad Ste ewte res A 
i = ™ . ae EES Si.66 6s oa aware haute eae oes 0.01 
Fig. 7—Cadillac forced feed oiling system CGE, 6 isin ene soe aisles rousienrie Senieiue 1.08 
NID) gu dare wiv atereig ate y sinia wyieisin sears 2.15 
VaNadiuM ....seeeeeeereeeeeeceeeeeeeee 0.08 
and superimposed curves are shown in Fig. 3. Chart No. 1, Si1CON oo. esses seceeeeeeeeeeeeeeeeeeees 0.15 
. : a : yi PUNE, Was skin vi emens asada sue enas 0.15 

which is known as Standard, is the following timing: 
whilst the exh valv h i is: 
sie nics miceeie'- inniiags e aust valves have the following analysis 

Opens Closes Opens Closes Per Cent 
Standard timing ..... 3° 49’ (A) 47° 29° (A) 46° 56’ (B) 3° 7’ (A) OI 8a ee he ae cea nt 0.56 
No. 0 timing.......... 1° 52’ (A) = 31°22’ (A) 47° 52’ (B) 1° 49’ (A) PNUD oi5 <4 si0'ios pcan a’ne's ow sasibieens 0.35 
a ee ee 2°— (B) 32°19’ (A) 47°— (B) 1° 10’ (A) MN oiais ceo encaehnueobnwe ea esas s 0.016 
No. 2 timing.......... 1° 22’ (A) , 38° 7’ (A) 48° 31’ (B) 2° — (A) MPMI Licss-¢ 6-0'<ja-s1aysiasale recall Wee Aiea ree egrets 0.12 
F : Chromium .....ceeceescccccccccccssece 3.06 
Under Fig. 3 is shown horsepower curves superimposed EEE A osiess onrauniacwentantneriad 13.84 
on one another, all of which are self-explanatory, and in- aa hla aide elec ee 


spection will show a slight gain in power up to 1000 r.p.m. 
in favor of the shafts marked No. 0, No. 1 and No. 2, but the valve 
after that point there is a slow and steady loss up to 2400 

r.p.m., where there is a sudden break in the curves, whilst 

the curve run with the Standard timing shows practically 
no loss of power up to and around 2800 r.p.m. 


I have already laid considerable stress on the weight of 
mechanism, and it is well known that the pistons 









Valve Material Specifications 


In my opinion, the material used in valves is very impor- 
tant. In England around 1913 when running with engines 


Fig. 4—Aluminum piston after 50-hr. Fig. 5—A Cadillac piston that Fig. 6—Standard piston and connecting- 
test in Liberty engine, corroded due to had not enough surface above rod on Cadillac eight engine 
changing quality of mixture and intense the wrist pin and below the 


changes of temperature bottom groove 
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should be just as light as ever possible. I have tried various 
designs of pistons, including aluminum, steel and cast iron 
of all different shapes, and up until the moment of writing, 
so far as the touring car engine is concerned, I have not 
found either the aluminum or steel pistons to be satisfactory. 
In the first place, it is necessary to give both the aluminum 
and steel pistons very much too great clearances in order to 
insure quiet running and satisfactory performance of the 
motor. Where aircraft engines or engines which are con- 
tinually running at high speeds are concerned, it is possible 
so far as clearances are concerned that the aluminum pistons 
are entirely satisfactory, but there is no doubt in my mind 
that owing to the intense changes of temperature in any 
motor that the aluminum pistons are apt to be eaten away 
in very little time. 

Fig. 4 illustrates an aluminum piston taken after a 50- 
hour test on a Liberty twelve, which is considerably cor- 
roded and is merely an example of continuous changing of 
temperature or quality of mixture and its effect on aluminum 
alloy. 

Fig. 5 shows the lightest form of cast iron piston which I 
have been able to develop up to date, the weight of same 
being 15 ounces and the diameter being 3% in. The sur- 
face above the wrist pin and below the bottom groove was 
insufficient and the piston wore rapidly at that point. 

Fig. 6 shows assembly of Cadillac standard pistons and 
connecting rods. ; 

Before leaving the pistons, let me mention that in multiple- 
cylinder, high-speed engines with relatively small bores and 
large superficial area of combustion chamber walls, it is 
highly important to prevent the water, which is ever present 
at combustion, and gasoline, when an enriching carbureter 
device is used for starting in cold weather, from getting past 
the pistons into the crankcase, thereby causing stoppage of 
lubrication by the water becoming frozen, corrosion of parts 
such as ball bearings, distributer breaker points, where this 
essential is designed into the engine, crankpin journals and 
main shaft bearings. This menace cannot be too seriously 
considered and the only remedy is the accuracy of piston 
and cylinder fits and proper piston lubrication, all of which 
goes hand in hand with cast iron pistons in cast iron evlin- 
ders. Later on in the paper is given a table of piston clear- 
ances which will be of ‘interest also relative to the above 
points. 


Forced Lubrication Essential 


I believe it is a well known fact that high speeds or 
continued speeds under high power cannot be maintained 
satisfactorily without the use of forced lubrication. One 
example which we had before us not so very long since was 
in connection with the Liberty engine, where attempt had 
been made to feed the connecting rod crankpin end bear- 
ings by means of oil thrown from the main bearings. This 
proved entirely unsatisfactory after tests carried out by 
Messrs. H. M. Crane of the Wright-Martin Aircraft Corn.. 
John Wilkinson of the H. H. Franklin Mfg. Co, and mvself 
and was substituted, in agreement with the Government 
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engineers, by forced feed. It is highly necessary that large 
volume of oil should be pumped under pressure and not 
merely small volume under pressure, and there should always 
be reservoirs with separate leads to the bearings. 

Fig. 7 shows a diagram of the Cadillac lubricating sys- 
tem, an explanation of the diagram being as follows: 

The lubrication is by oil under pressure. A supply of 
oil is carried in the oil pan A. Oil is drawn from the oil 
pan by the oil pump C through the pipe B and forced to the 
main bearings E, F and G, through the supply pipe D. The 
pressure of the oil is regulated by an overflow valve or pres- 
sure regulator M containing a valve under spring tension. 
When the pressure is reached for which the valve is set, the 
valve is forced open and the oil overflows past the valve. 
A small hole drilled in the regulator housing allows oil to 
by-pass the valve when the valve is seated. Oil flowing 
through the by-pass and oil forced past the valve is carried 
to the camshaft bearings and power pressure pump in the 
gasoline system through the pipe R above and parallel to 
the camshaft.. The forward end of this pipe is fitted with 
two nozzles from which oil flows into the camshaft sprockets 
and to the chains through holes drilled in the camshaft 
sprockets. The connecting rod bearings H, I, K and L, on 
the crankshaft, are lubricated by oil from the main bear- 
ings forced through holes drilled in the crankshaft. The 
hole is drilled in the crankshaft sprocket through which oil is 
supplied to the camshaft chain. The cylinders are lubricated 
by oil thrown from the lower ends of the connecting rods. 
There is one gauge and one indicator in the lubricating 
system. The pressure gauge O is located on the instrument 
board and indicates the pressure of the oil. The indicator P 
is attached to the upper cover of the crankcase near the 
carbureter and indicates the level of the oil in the oil pan A. 

The Bellis high-speed, double-acting, steam engine, in which 
design was first incorporated the forced lubrication system, 
is described by Prof. Ripper in his book Steam Engine Theory 
and Practice as follows: “The Bellis engine will illustrate the 
possibility of running double-acting engines at high rotational 
speed without fear of excessive wear and knocking. It is 
claimed for it that its success is generally due to the appli- 
cation of forced lubrication, that is, supplying the lubrica- 
tion to the moving parts under pressure. The pressure re- 
quired for this proposition is not the maximum pressure 
on the bearings, but only a pressure sufficient to force the 
oil into the bearings on the return stroke, when the pressure 
is reduced on one side of the pin, while on the driving stroke 
the time is not sufficient to squeeze the oil between the sur- 
faces before the pressure is again reduced and the supply 
renewed. The difficulty felt in running double-acting engines 
at high rotational speeds arises from the known necessity 
of close adjustment of the bearings to avoid audible knock 
and insure quiet running, and this necessary closeness of 
adjustment renders the pin and its bearing very liable to 
get hot and the pin to seize. This liability to seize arises 
from the fact that, owing to the necessary closeness of fit, 
any small increase of temperature in the pin causes suffi- 
cient expansion to make it overtake the small clearance per- 
missible when cold, and trouble immediately follows from 


Table No. 1 
Cast-Iron Pistons Without Extra Oil Supply 
R. P. M. 300 600 800 1000 1200 1400 1600 1800 2000 2200 . 2400 2500 
Brake horsepower 
eam MIN ON oi oa x dng a gl ry acl ak aE ME eR 3 4 9.3 12.2 15.5 18.7 20.7 22.4 23.2 23.2 19.4 18 17.4 
NEE RD ia ss ace ed ota hierar kari hentia caw hee ba mme’ i 88 12.8 15.9 18.9 21.6 22.8 23.4 22.6 23.4 21.3 20.2 
I ia ae Scar or sa edi hla waa Siw Wace ew Ri ORNS 4.4 95 13.1 16.5 19.4 22.2 23.2 24 24 24 20.2 20.9 
I oan as oes Ad gig urs caro atin ona Si eae a 4.2 9.7 13.2 16.5 19.1 22.2 24.8 25.1 23.9 22.4 20.6 19.£ 
Aluminum Pistons Without Extra Oil Supply 
I, QUE IRs isi ne cee doce Ouied ae aes% cue ena danas 4.05 9.2 12 15.2 18.2 21 21 22 20 17.5 15.6 15. 
ns i Che va, ar eeadep ese ewnlee eee eure es be wuneeee 3.6 8.5 12.1 15.1 18.7 20.7 22.7 25.3 25.2 24.5 21.4 21 
Table No. 2 
Cast-Iron Pistons With Extra Oil Supply 
R. P. M. 300 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2500 
: Brake horsepower 
I CD Py 6.6 0a sn Riewescrraetwisaeionereeeuednes 4.4 9.9 13.1 17.2 20.4 22 23.9 25.2 25.4 24.4 21 20.6 
IE, Ths os nc dnndcsce Nebae pi kencanaeweeeaanaa’ 4.3 9.5 13.8 17.7 21 24 25.4 25.6 27 25.6 26.4 25 
CUCAFANCE 0.006 IN. occ ccccccccccccvcescecsescccccessevess 4.8 10.3 14.2 17.6 21.2 24.2 25.8 27.2 28 27 27 24.6 
ENED Clie.b ab xosdevrncnnenev esis es vecacendnebey 4.7 10.3 9 14.5 17.7 21 24 25.9 26.9 27.9 27.2 27 24.6 
Aluminum Pistons With Extra Oil Supply 

SHemseMee O.GTS Whe ooo ccievsdccrecccecccusessewieveecenses 4.7 10.2 14 17.5 21 24 25.6 26.3 26.6 S72 26.6 25.4 
eee GG er rer ree ree 4.7 10.3 13.3 16.8 20.2 23.6 25.8 27.2 27.3 27.8 26.6 24.6 
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Fig. 9—Oil pressure in relation to revolutions per minute 
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seizure of the pin. There cannot, however, be any increase 
of temperature in the pin so long as the pin and its bear- 
ing are well supplied with oil between the: surfaces—hence 
the value of forced lubrication.” 

Particular points in connection with forced lubrication are 
as follows: Saving in friction which occurs with forced 
lubrication. Tests were made with oil pressures of varying 
loads and it was found that the engine was quieter the 
higher the pressure and the frictional horsepower was, with 
high oil pressure, only 60 per cent of that without pressure, 
and 72 per cent with medium pressure of that without pres- 
sure. 


Results of Bearing Tests 


It is interesting to note that we have carried out some 
very extensive tests on the Cadillac engine at high speeds 
and have been able to maintain power for periods extending 
over 400 hours at 2000 r.p.m. without adjusting the bearings. 
In addition to this we have been able to maintain maximum 
power at 3000 r.p.m. for 12 hours without stopping, which I 
consider a triumph for forced lubrication. 

Some years ago I carried out some tests having different 
clearances of pistons, both cast iron and aluminum, with 
and without extra oil supply to the pistons, and table No. 1 
indicates the power developed without extra oil supply, 
whilst table No. 2 indicates the power developed with extra 
oil supply. The diameter of pistons was 3% in. and the 
tables themselves are self explanatory as to the results 
obtained. 

On the matter of oil grooves, these should be conspicuous 


Fig. 10—Cadillac ignition with two sets of contacts 
arranged to fire alternately 
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by, their absence so far as what is known as the ordinary 
kind of groove is concerned, the only type of groove which I 
would favor being one which is merely a circular groove 
around the center of the bearings, which is actually a reser- 
voir and tends to have the oil right around the circumference 
of the bearing so that it can reach every part of it. 
Fig. 8 shows a Cadillac bearing with the groove described. 

It is important that the oil pressure should be low when 
throttling, increasing as the speed increases, a system which 
I have found to be very satisfactory and which is incor- 
porated in the Cadillac engine, a curve Fig. 9 illustrating 
oil pressure and r. p. m. which is self explanatory. 


Ignition Developments 


The most important factor in high-speed ignition is the 
time factor to energize the induction coil. To compensate for 
this, it is necessary to increase the flow of current or lower 
resistance in the primary circuit, and in doing this there is 
excessive sparking at low speed which oxidizes contacts and 
increases resistance, making it necessary to clean contacts 
at very short intervals somewhere varying from 1000 and 6000 
miles. Duration of contact being very small due to the 
enormous number of sparks per second, agitated by oxidiza- 
tion, makes one set of contacts unsatisfactory when compared 
with the life of a well designed multi-cylinder, high-speed 
engine. aes 

In view of this, therefore, around the beginning of 1915, 
my company started on three engines a continuous endurance 
run in order to see which part of the engine would wear 
out first. This endurance run was proposed to have a dura- 
tion of 300 hours continuous running, and we found that 
it was impossible to run more than 13 hours at 2000 r.p.m. 
with the ordinary single arm breaker on the first type of 
eight-cylinder Cadillac engine. To overcome these serious 
objections, we built a distributer having two sets of con- 
tacts in parallel, or both closing and opening primary cir- 
cuit simultaneously, each set carrying half the current, there- 
by reducing the arcing at the contacts to a minimum. Due 
to the tremendous inertia at high speeds, the contacts when 
closing are inclined to chatter, which causes the condenser 
to have a tendency to discharge, which in turn causes the 
arcing. This trouble is reduced to a minimum with two 
sets, as they do not chatter in synchronism and the adjust- 
ment of the two sets of contacts in parallel is not delicate, 
because in initial adjustment one set opens late and all 
arcing takes place on this one, causing it to waste away until 
it is in step with the one that opens first, so that they auto- 
matically come in step with each other. This arrangement 
makes it possible to operate an engine at a higher speed 
than any other arrangement at present developed, because 
it increases the time to build up the induction coil by de- 
creasing the resistance. 

After the above mentioned test, we were able to increase 
the speed of our engine up to 4000 r.p.m., which means 
266 sparks per second, and after the installation of the two 


“eontacts in parallel, we were able to run 400 hours test 


without any ignition trouble, outside of occasional change 
in spark plugs. 
(Continued on page 667) 
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What Is the Value of Rotation in Jobs? 


Does Employer or Employee Benefit Most From Shifting 
Workers Frequently—or by Keeping Them 
Always at the Same Work? 


By Harry Tipper 


the increase of efficiency in production include, as 

‘a rule, statements concerning the necessity of in- 
creasing the efficiency of the human element, labor. It 
is not at all apparent from these discussions, however, 
that the same consideration has been given to the 
elements of human efficiency and the factors which must 
be taken into account in order to produce that. 

It is true that a good many manufacturers have agi- 
tated for changes in the educational process in the schools 
and have instituted training schools in their own estab- 
lishments for the purpose of securing a higher degree 
of skill from the workers, but these items merely indicate 
the general dissatisfaction with the present condition. 
They do not show that there has been any attempt to 
study the situation thoroughly, to make experiments in 
connection with it, in order to determine to what extent 
our present method of operation is based upon the 
proper conception of human interests, and to what extent 
it fails to take them into account. 


| ‘the continual discussions which occur in regard to 


The Human Element in Industry 


The whole question of productive efficiency is con- 
cerned so intimately with that of education, the predis- 
position due to national tradition and social surround- 
ings and political necessities, that it is hardly possible to 
consider efficiency from a manufacturing standpoint 
without, at least, understanding the deficiencies and 
tendencies of the rest of the worker’s life. Even in 
respect to industrial surroundings it does not appear that 
we have studied the necessities of the case very seriously, 
and it is evident that we have concerned ourselves with 
the machine as the important factor in production, con- 
sidering the human element as secondary and only to be 
regarded in order that the machine can fulfill its func- 
tions. 

So long as we consider the human element secondary 
to mechanical equipment and only to be examined in re- 
lation to the machine, it is obvious that we shall not be 
able to determine the elements which enter into human 
efficiency from a productive standpoint correctly, and the 
discussions upon this matter must continue to be futile 
if not frivolous. 


Specialization the Result of Factory System 


In the growth of the factory system, with its machines 
constantly becoming more and more skillful and absorb- 
ing a larger proportion of the mechanical work of pro- 
duction, it was convenient to develop the worker for one 
particular piece of work. This method of operation re- 
quired less supervision, that is, less intelligent super- 
vision, and less preparation for manufacturing. It made 
it very much easier to train workers so that they arrived 
rapidly at a state of efficiency and it simplified the or- 
ganization question. Some of these very advantages, 
however, were, in the nature of things, of negative value 
from the standpoint of human efficiency, and in some 


cases they were factors which actually reduced the 
capacity of the man. 

Yet the system itself has not been questioned up to 
the present, and there is record of only one experiment 
in organization from a productive standpoint in an in- 
dustry controlled by machinery. Discussion of the 
advisability of this system among engineers and manu- 
facturers is fruitless, and this in itself is a symptom of 
the lack of study of the human element in production 
and, consequently, the almost total lack of understanding 
as to its requirements. 

How do we know that one man, working on a gang of 
automatic screw machines for fifteen years, because his 
first training enabled him to be proficient in that work, 
can handle those machines to greater advantage than the 
man who has passed through a machine shop and knows 
the relative value of different machine operations and 
the relative proficiency required? How do we know that 
the skill of the fingers, and the co-ordination of the hand 
and the brain, are greater when the same operations 
must be performed by that co-ordination day in and day 
out for a number of years than where these operations 
are varied frequently. 

The matter does not seem to have been discussed at all, 
but in view of the known variety of human interest, the 
known character of human aspirations and the recorded 
conditions of human production for the most part of its 
history, the practice is certainly open to question, and 
the assumed necessity a mere assumption of no greater 
value than that which attaches to a very brief tradition. 


Psychology Shows Need of Variety 


If the physiologist and the psychologist have secured 
any information in their scientific researches into the 
actions of the human body and mind, their determina- 
tions would indicate at least that such a method of pro- 
ductive organization was directly against the physio- 
logical and psychological requirements of growth and 
progress. To suppose that productive efficiency can be 
secured without the growth and progress of the indi- 
vidual worker, physically and mentally, is to indulge sup- 
positions which are neither logical nor supported by 
practice. 

Physiologists attempt to impress upon us continually 
that for good health and physical efficiency all the 
muscles of the body should be exercised reasonably, and 
that there should be a variety of exercise sufficient to 
take care of these necessities. The lack of balance—that 
is, the continual exercising of a few muscles and the 
neglect of others—is responsible for a great deal of the 
physical deterioration which has been observed among 
industrial peoples, particularly since the factory system 
has become so important. 

The psychologist tells us that mental necessities are 
similar, except that they are far more important than 
physical necessities, because quickness of apprehension, 
understanding and mental sensitiveness, or the lack of 
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these qualities, influence the productive capacity, and 
also the point of view on all questions involved in social 
and economic life in an industrial country. The balance 
of mind and breadth of view are more important than 
any physical balance, necessary as that may be. 


Some of the War’s Lessons in Efficiency 


During the war we have been taught some lessons upon 
efficiency in production which should indicate to us the 
necessity for fresh experimentation and for a deeper 
examination into our industrial organization, with the 
idea of discovering in what directions the present organ- 
ization is weak and does not fulfill the requirements. 

On the same machines with the same speed the in- 
centive of patriotism expended in relation to the job 
improved production from 75 to 200 per cent in certain 
cases and improved it from 50 per cent in many other 
cases. 

In the last few months a factory in England in the auto- 
motive field changed its procedure so that instead of 
holding a skilled mechanic to one job, his work is varied. 
The man who has been operating milling machines to-day 
may be assembling cars or motors next week, and con- 
trary to all the traditional ideas upon this subject, this 
factory increased its production by three chassis a day 
with the same number of men, under the new system. 

No man who has charge of supervision on any manu- 
facturing work but has rebelled from time to time 
against the necessity of routine, the things which must 
be done each day in the same way. We strive to secure 
in all the other relations of life that variety which con- 
stantly keeps the intellect alive and quickens the appre- 
hension by maintaining interest. Why, then, should it 
be supposed that there is greater efficiency to be secured 
by going contrary to this deep-seated human desire for 
variety of occupation and variety of interest? 

Just because we accepted the tradition which began as 
a manufacturing convenience, and continued because 
there was no immediate problem to be faced, we have not 
thought it worth while to question the value of this 
tradition or to experiment with it to find out its necessity. 


Routine Lessens Interest 


The matter goes deeper than this, however, for where 
the routine has become so familiar that it has become 
subconscious, lack of interest follows as a logical con- 
sequence, and the possible efficiency is impaired by this 
lack of interest. Every manufacturer has noted the in- 
crease in productive capacity of the average individual 
under the stimulation of a new interest or the require- 
ments of an emergency. 

This productive capacity is not beyond ordinary pos- 
sibility of the average human being, but there is no 
incentive to transfer to his regular work the energy 
which he has been willing to put forth under the stimula- 
tion secured from these causes. This extra effort, this 
unused or potential capacity, has shown itself of great 
importance during the war period, when it was stimu- 
lated into activity by the requirements of the war 
emergency and the demands of patriotism. 

The question considered in this article is not provision 
of the incentive, which has been spoken about in previous 
articles and which relates to the responsibility of the 
worker in relation to the industrial organization of which 
he is a part, but it is a question of the reason for and 
the advisability of continuing the present type of indus- 
trial organization which trains a man for one piece of 
work and then keeps him at it continually without 
change. 

The supposition that this method is necessary to secure 
the highest output per unit of cost is at present purely 
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an assertion. No comparisons have been made with any 
other form of organization or with any other idea of 
production. It is not, however, in accordance with the 
known requirements of the individual in connection with 
his mental and physical growth, and it is not sufficient, 
therefore, to justify this organization by long and con- 
tinued use nor to suppose it necessary because of the 
machine equipment. 

It is obvious, of course, that the man who is working 
in a machine shop, running a milling machine, would be 
of no value running a loom. Neither would such a 
change increase his mental capacity in relation to his 
work. But there are good reasons for supposing the 
man who was grinding crankshafts to-day and fitting 
these crankshafts into the motor to-morrow, by grasping 
the importance of the previous piece of work and its 
relation to the motor efficiency, would be provided with 
an interest and an incentive in each piece of work that 
would not obtain to either by itself. 

Whatever form of organization should be used from 
a,production standpoint, it is obvious that the war has 
given us a glimmering of the importance of the human 
factor, that we are just beginning to understand the im- 
portance of the worker individually and as an organiza- 
tion, and it is being borne in on us that the present 
industrial system has not justified itself to the worker 
or to the general public. 

This should encourage us to a new and deeper analysis 
of the human side of the case, to experimentation in pro- 
duction changes, especially those which involve the in- 
centive and the interest of the worker, and above all, the 
rejection of all traditions and traditional forms of or- 
ganization which cannot justify themselves except by 
tradition, so that we can either determine in how far they 
are valuable or sufficiently analyze them to be able to 
undertake changes that would make them valuable. 


Make Them Propert¥ Owners 


OMEBODY has defined a Bolshevik as a man who has 

nothing and wants to divide it with everybody. Be- 
hind this more or less flippant definition there is an im- 
portant germ of truth. A study of the records of what 
Bolsheviks we have known in this country, and those who 
have called themselves Bolsheviks or I.W.W.’s, or any 
other name which designates a more or less organized 
lawlessness, reveals the fact that very few if any own 
property. 

When a man owns property he appreciates the necessity 
for well organized legislation, and for the necessity of 
enforcing laws. When the labor class as a whole in any 
community owns property, it is a law abiding and satis- 
fied class. This is not only progressive in itself, but al- 
ways carries with it a successful community. 

Recent moves by great capitalists of the country to 
make the laboring man not only a profit sharer in the 
company in which he works, but also to make him an 
owner of property in the community in which he dwells, 
has met with marked success. 

The dangerous element is always the floating element. 
As this is eliminated, stable conditions grow, and content- 
ment reigns in place of discontent. The time has long 
gone by when large manufacturers and other employers 
of labor can merely satisfy themselves with paying the 
weekly wage and forgetting the general welfare of those 
who help to make their business a success. 

The principles of profit sharing and of well organized 
and thoughtful welfare are becoming more and more 
firmly embedded in the minds of the executives of the 
country. No bigger step can be taken than to make the 
laboring man a property owner. 
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Problems of Design and Mounting — Large Diameter vs. High-Speed Fans— 
Magnitude of the End Thrust on Fans — Means for Insuring 
Continued Dust-Proofness of Fan Hubs 


By George W. Hoyt 


Chief Engineer, The Oakes Co., Indianapolis 


found that there is a great amount of doubt among 

engineers as to just what type, size and speed should 
be used for different motors. The decision should depend 
largely upon where the fan is to be used, whether on a pas- 
senger car, truck, tractor or stationary power unit. In con- 
nection with tractor fans, special attention should be given to 
dust-proofness of the bearings, and the packing retaining de- 
vice should be adjustable.. On passenger cars and trucks it 
is not so important to be able to adjust the pressure on the 
felt, though it is desirable there, too. 

Most engineers will agree that the fan is given about as 
little attention as any part on the motor, until heating 
troubles appear. However, this condition is changing very 
fast. The first problem is to select a fan of the proper diam- 
eter and speed to work in connection with the other units of 
the cooling system. Too high a fan speed causes noise, while 
a fan that is too small will cause overheating. In the fol- 
lowing, the various items of the cooling system are taken ip 
in the order of their relative importance. 

It is, of course, necessary to have the proper pump and 
radiator capacity to handle all of the water in the system and 
circulate it at an appropriate speed. After this has been 
settled, it is advisable to use the largest fan which will clear 
all radiator connectiofts by at least % in., and will not overlap 
the upper or lower tank. If the fan’s sweep were masked by 
the tanks, it would pull against a solid surface, which would 
decrease its efficiency. 


\ , J HEN the subject of fans is investigated it is usually 


Projected Area 


After the diameter of the fan has been determined by the 
above mentioned method, the projected area of the fan or the 
blade path should be considered, which largely determines the 
air delivery. The projected area varies from 1% in. up to 
2% in. in accordance with the size of the motor to be cooled. 
Sometimes it is impossible to get a large diameter fan back 


*From a paper read before the S. A. E. Minneapolis Section. 
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of the radiator, and then the next best thing to do is to use 
as large a blade path as possible and still clear the fan belt 
by % in. 

Referring to the drawings giving the capacity of differ- 
ent size fans, suppose that a certain volume of air is to be 
passed and it is found that an 18 in. fan with 1% in. pro- 
jected area, running at 1800 r.p.m. will give this air delivery. 
If you cannot get an 18 in. fan back of your radiator, you 
may step down to a 16 in. fan with a larger projected area, 
running it at the same speed as the 18 in. fan. Thus it is 
possible with a smaller diameter fan, by increasing the size 
of the projected area, to carry the same volume of air at a 
given speed. However, the best practice is to use large di- 
ameter fans and slow speeds wherever possible. 


Size of Pulleys and Belts 


After having determined the proper diameter and width 
of the fan blade, we next come to the width and diameter of 
the fan pulley. We have found by experiment that for fans 
up to 18 in. diameter, a belt 1%, in. wide works very satis- 
factorily. In some cases, however, a manufacturer will drive 
the generator with the same belt, in which case a wider and 
heavier belt should be used. Fan diameters larger than above 
mentioned take belts up to 2% in. in width. The proper belt 
width depends upon whether the fan is driven from a large 
or small pulley at high or low speed. Where the pulleys are 
small in diameter, and are run at fairly high speeds, a wide 
belt is necessary to avoid slippage. Sometimes it is not pos- 
sible to get a large area of belt contact on the pulley, and a 
wide belt must then be used. It will always be found that, 
owing to the effect of weather conditions, water, oil and heat, 
the cost of a little extra belt width is money well spent. There 
is some doubt as to which is better, a crowned face pulley or 
a flat face pulley. This depends somewhat upon the width of 
belt. The flat pulley will work very well with a wide belt, 
that is, belts of such widths as mentioned above. However, 
tests made by us showed that a crowned face pulley is pref- 
erable, because it tends to keep the belt centered on the pul- 
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ley, thereby getting the benefit of the full width of the belt. 
With flat, flanged pulleys, if the driven and driving pulleys 
are not absolutely lined up with each other, the edge of the 
belt tends to ride on the flange, which tends to decrease its 
pulling power. Another factor determining the necessary belt 
widths is the material of which the belt is made. Some belt- 
ing material will stretch more than others, and cause slip- 
page, and wide belts minimize this trouble. It all works out 
to this, that no matter how efficient the fan may be, if 
the belt is too small and there is slippage, the fan will be 
more or less of a failure. 

Next it is necessary to determine the diameter of the fan 
pulley. This depends somewhat on the air delivery. Tests 
made in our laboratory, as well as by radiator manufacturers, 
have shown that for motors up to 50 hp. the air velocity 
through the radiator should be from 1500 to 1800 ft. p.m. de- 
pending upon the size of motor to be cooled. The pulley pref- 
erably should not be less than 2% in. in diameter, as smaller 
pulleys are very apt to allow belt slippage, and decrease the 
fan speeds quite considerably. The fan speeds, of course, will 
vary, and in deciding upon this factor it should always be 
borne in mind that a large fan running at slow speed is the 
most efficient. This statement is corroborated by the volume 
curves and horsepower curves in Figs. 5, 6, 7 and 8. The 
fan pulley then must be of such diameter that, considering 
the diameter of the driving pulley and the speed of same, the 
fan will be rotated fast enough to carry the required volume 
of air, and the driving pulley should always be large enough 
to allow of a fan pulley diameter of at least 2% in. 


Fan Locations 


We will next refer to the location of the fan. Some manu- 
facturers use a fan shroud on the radiator, while others do 
not, and the proper location of the fan is very much affected 
thereby. Where a radiator is used without a fan shroud, the 
fan should be set with the front edge of the blades % in. 
from the back of the radiator core, so that there will be a 
minimum loss. By referring to Fig. 4 it will be seen that 
when set farther away, the fan would pull the air from the 
top and sides of the hood, instead of through the corners of 
the radiator. This distance is also great enough to permit 
quiet operation, and allow for regular shop variations. This 
fan location, shown in Fig. 3, is satisfactory for blowing air 
as well as drawing air through the radiator without a fan 
shroud. 
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Fig. 5—Volume of free air handled, velocity of air, horse- 
power required to drive, and end thrust of a 16-in. diameter, 
24% in. projected area, 4-blade pressed steel fan. Air tunnel 
diameter 16 in. 


Fig. 2 shows the proper location of a fan when using a 
shroud and the air is drawn through the radiator. The front 
edge of the fan blades should be 2 in. away from the back of 
the radiator core, and the fan shroud should be so designed 
that its back edge will come flush with the back edge of the 
fan blades and that there will be about % in. clearance be- 
tween the shroud and the fan. If a fan is set closer than 2 
in. to a radiator with shroud, it will be noisy, as with the fan 
operating in a shallow pocket the air gets no chance to 
spread and take a free course through the fan. Tests have 
shown that a fan located as shown in Fig. 2 gives very good 
results. 

There should be a number of louvres in the side of the 
hood, of the proper size to allow the warm air to escape. At- 
tention should also be given to the location of the floor boards 
and anything else that tends to increase the resistance against 
which the fan has to work, which parts should be so ar- 
ranged as to allow the free escape of the warm air from un- 
der the hood. 


Construction of the Shroud 


The shroud should be made without sharp angles and cor- 
ners, as these bank the air, holding it in the shroud and forc- 
ing it back through the corners of the radiator. This same 
effect is produced where a shroud overlaps the back of the 
fan blades, as it will not allow the air to get away from the 
fan. Quite often one-half of the blade width only is within 
the shroud, but this location is not the best, for the following 
reason: Fig. 4 shows that air is drawn in all around the end 
of the blade, and with the arrangement described half of the 
blade would draw warm air from under the hood, off the 
motor, and tend to keep this air circling around the end of 
the blade, thereby decreasing the true air delivery, as com- 
pared with the arrangement of Fig. 2. 

When the radiator is in front of the motor the fan may be 
placed in front of the radiator. In this case the air should 
always be blown through the radiator, thus at the same time 
carrying the hot air off the motor. If the air were drawn 
through the radiator the hot air from around the engine 
would pass through and warm the water instead of cooling 
it. There is, however, one objection to placing a fan in front 
of the radiator, namely, that if not properly protected, the 
fan draws dirt and weeds that are lying loose in the field, and 
is apt to clog the radiator and interfere with its proper 
functioning. A front-mounted fan without shroud should be 
preferably located as shown in Fig. 3, with a view to forcing 
all the air possible through the radiator. Where it is neces- 
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Fig. 7—Volume of free air handled, velocity of air, horse- 

power required to drive and end thrust of a 20-in. diameter, 

214 in. projected area, 4-blade pressed steel fan. Air tunnel 
diameter, 16 in. 


sary to use a shroud with the fan ir. front of the radiator, we 
have found it to be very good practice to locate the fan as 
shown in Fig. 1. The fan is located with the front edge % in. 
inside the shroud, to keep from spreading the air outside of 
the shroud, and at the same time leaving the largest portion 
of the blade out in the open air, in order to obtain the maxi- 
mum amount of air. By locating the fan 1% in. back from 
the radiator, enough space is left between the fan and 
radiator to spread the air so that it will pass through the 
corners of the radiator as well as the center. 

For tractor purposes the use of a fan shroud is recom- 
mended, as great cooling capacity is necessary, and there is 
a gain of about 10 per cent from the use of a shroud, which 
is due to the fact that the air can be drawn through the 
corners as well as any other section of the radiator. 

There is one other possible location of a radiator, viz., 
back of the motor and at the dash. In most cases it is 
necessary to place the fan back of the radiator, and drive 
it off the fly-wheel or propeller shaft, using the arrange- 
ments shown in Fig. 1 and 3, depending upon whether or not 
a fan shroud is used. The real objection to this fan loca- 
tion is that in most designs it is backed up so close by the 
toe boards that it is impossible to get the maximum efficiency 
out of the fan. However, the direction of air flow should be 
such that the warm air from the motor will not pass through 
the radiator. 

In connection with the volume charts Fig. 5, 6, 7 and 8, it 
should be pointed out that in making the tests gasoline was 
used in the pitot tube and manometers. Both the static pres- 
sures and the velocity pressure were taken into consideration 
in reading the height of the gasoline column. The fans were 
driven by a 5-hp. motor and were located in an air tunnel 
tapered down to 16 in. diameter, the tunnel being 15 ft. long. 
The volume test was made at the same time. We are thus 
equipped to determine the end thrust of the fan and the 
horsepower consumed in driving it. The pitot tube is con- 
sidered the most accurate means for determining air vel- 
ocities and results obtained with it should not be compared 
with volume figures secured by the use of the anemometer, 
as the anemometer is only approximate for velocities as low 
as 1000 to 1500 ft. p.m., which with the average size fan 
corresponds to 800-1000 r.p.m. 
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We will now take up the choice of bearings, as the bearings 
are one of the most important parts. Quietness of operation, 
freeness of motion and the life of the fan all depend upon 
the type and quality of bearings used. 

There are practically three types of bearings used for this 
purpose, namely, roller, annular, ball and cup and cone ball 
bearings. The latter is by far the most popular bearing for 
fan use, about 75 per cent of the fans on all of the trucks, 
tractors and passenger cars manufactured to-day being fitted 
with it. 

Here some consideration should be given to the different 
loads on fan bearings. The radial load is due to the weight 
of the hub, blades, spider and all parts that revolve on the 
bearings, plus the tension of the fan belt necessary to secure 
a drive without belt slippage. In addition to this radial load, 
there is another load which is a very important factor. As 
the fan must draw or blow the air through the radiators, a 
great percentage of the load on its bearing becomes end 
thrust. In the past there has been a certain difference of 
opinion among engineers as to the amount of end thrust 
caused by different rates of air delivery. The end thrust de- 
pends upon three factors—the fan diameter, the projected 
area or the blade path, and the speed of the fan. A fan run- 
ning in free air will produce a certain end thrust, but when 
this same fan is placed back of a radiator, between the radi- 
ator and the dash, and under a hood, the end thrust is in- 
creased about 25 per cent, depending upon the restriction 
of the air passage. The air will flow more easily through 
some radiators than through others, some motor hoods have 
better air outlets than others, but, in any case, there is 
plenty of end thrust, and this must be given serious thought. 

We will now go back to the bearings, A straight roller 
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2\%4-in. projected area, 4-blade pressed steel fan. Air tunnel 
diameter, 16 in. 
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bearing designed to take radial loads only, when used with a 
hardened and ground outer sleeve and a hardened and ground 
spindle, will make a very satisfactory bearing for taking care 
of the radial load of the fan, but there must be some special 
arrangement made to take care of the end thrust. The 
amount of this end thrust is such that it should be taken care 
of by a ball thrust bearing. From Fig. 8 it can be seen that 
a 22 in. fan with 2% in. projected area, running 2000 r.p.m. 
and delivering 6890 cubic feet of air per minute through a 
16 in. tunnel, will produce an end thrust of about 20 lb. 

It can be safely said that not more than one out of every 
ten people driving cars ever oils the fan, and if a plain washer 
thrust bearing does not get oil, it will not be long before it gets 
loose enough to rattle. Ball thrusts, of course, also will wear 
out in time, but there is no question that there is not as much 
friction in the ball bearing as there is in the plain bearing, as 
the balls have only a line contact with the ball race, while the 
entire surfaces of plain thrust washers are rubbing together. 
I think I am safe in stating that there are very few engineers 
who have had experience with end thrust bearings who will 
not agree that the ball end thrust makes a higher grade 
construction. 

As to the amount of end thrust, this can be found from 
Figs. 5,6, 7 and 8 for different sized fans running at different 
speeds. 

Referring to fans with annular bearings, this type does 
not need much of an introduction. When the proper size of 
bearing is used it will give satisfactory results, and carry 
both radial and thrust loads, but, of course, it must be kept 
properly oiled. ‘ 

Next comes the cup and cone type bearing, and the popu- 
larity of this type is in itself proof of the efficiency of the 
bearing. The cup and cone type of bearing is adjustable both 
for radial load and for end thrust; when properly built and 
adjusted it will run longer under the abuse that a fan gets 
than any other type of fan bearing, with one possible ex- 
ception, which is the annular bearing. These two bearings 


are very much alike, as far as carrying load is concerned, 
only that one is adjustable and the other is not. It is possible 
that the cup and cone bearing needs a rather delicate ad- 
justment in order that it will work properly and be long-lived. 
However, this is true of any adjustable bearing, as, for 
instance, thrust bearings in the form of plain washers. These 
washers must not be clamped too tight, as they will then 
score and bind, and neither must they be too loose, as they 
will then rattle. 

The one great secret of long-lived bearings is to make the 
hub as tight as possible, so that the oil can be kept in and 
the dust out. In order to do this, the hub must be designed to 
hold a good amount of oil or grease, and the felt washer 
retainers must be made adjustable so that oil can be kept in. 
A felt washer packing without adjustment will in time wear 
large around the shaft, and become oil-soaked to such an ex- 
tent that it gets soft, when it is worse than no washer at all. 
With proper adjusting means the felt can be kept tight to the 
shaft, and the oil out of the felt, thereby making a much 
tighter fan hub. Why do we put adjustable felt washer re- 
tainers on our differential carriers on the rear axle, or on 
our front wheel bearings, or on our transmission bearings? 
We do it to keep the washers tight. There is the same need 
of a tight washer on a fan hub, which is the highest speed 
part of the motor. 

The curves shown in Figs. 5, 6, 7 and 8 were drawn from 
tests made in the Oakes company laboratory and all except 
the end thrust figures were verified by the American Blower 
Co. of Detroit, which is recognized as an authority on fans. 

The writer hopes that he has made clear the points which 
should be given special attention in order to lay out an effi- 
cient cooling system. He believes to have made it clear that 
any one unit cannot do all of the motor cooling, but all units 
must be designed to suit each other, and he would suggest 
that the manufacturers of trucks, tractors and passenger 
cars co-operate with the accessory manufacturers so that the 
latter can help solve the mechanical troubles met with. 





Steam Power and Fuel Conservation 
By Dr. C. P. Schwarz 


EFERRING to your S. O.S. call for fuel economy, a hand- 

book which I received while in London in 1914 states that 
a certain motor when operated on gasoline with specific 
gravity of 0.708 showed an efficiency of 27.5 per cent. The 
same motor when run on 0.745 gasoline showed an efficiency 
of 25 per cent. Evidently the constituents with a higher boil- 
ing point escaped—at least partly—without. performing 
work. This would point to air-cooled engines. 

Further economy could be effected by the use of smaller 
engines and 4-speed transmissions, less weight per unit of 
useful load, streamline bodies, etc. 

It is perhaps not known generally that a steam engine 
working with steam at 600-700 lb. and having a proper valve 
gear has a theoretical efficiency of 28 per cent and even higher. 
It has been pointed out in a leading British engineering paper 
that 1 kilowatt has been produced with 8 lb. of steam in turbo- 
generators of no unusual size. 

The well-known Swedish engineer, De Laval, constructed 
about 1894 a steam power plant which aimed in the direction 
of fuel economy; lack of funds stopped the development. 

A properly designed steam plant, taking the thermal effi- 
ciency of the cycle at 28 per cent, the mechanical efficiency 
of the steam engine at 85 per cent and the thermal efficiency 
of boiler and furnace likewise at 85 per cent, would have a 
total efficiency of 28 « 85 & 85 = 20 per cent or almost as 
great an efficiency as the average gasoline engine. (A Con- 
tinental truck motor described in your paper 1919 shows 21 
per cent.) But here is the rub: The efficiency of an internal 
combustion engine increases with the load, while a properly 
designed steam engine acts just the opposite. As most motor 
car power plants are over-engined they run a considerable 
time on part load and then their average efficiency is below 
20 per cent, while the efficiency of the steam engine drops 
hetow the figure only on exceptional pulls. 


As far as fuel is concerned the steam plant may be de- 
signed to take any fuel that will flow through pipes and con- 
tains a great deal of heat energy. 

The comparison between gasoline and steam engines be- 
comes very disadvantageous for the former if we look at it 
from a broader viewpoint, i.e., from the conservation-of- 
natural-resources point of view. 

From a Government publication on the Rittman cracking 
process I see that oil free from natural gasoline will produce 
about 50 per cent cracked gasoline, 25 per cent residual fuel 
oil and 25 per cent non-liquefiable gas. This gas is an absolute 
loss from a motive-power point of view, and there the efficiency 
of the gasoline engine, viewed from this broader standpoint, 
is 75 & 21 = 15% per cent, or considerably less than for a 
steam engine, which uses the 100 per cent of the oil drilled. 

From a strictly thermal point of view the possibilities of 
the steam car are not to be sneezed at. 


Substitute for Manganese 


N a recent article in the Pester Lloyd, reference is made to 

a new process by which manganese is largely superseded 
in iron-founding, according to a method discovered years ago, 
but abandoned owing to the plenitude of manganese. 

In its improved form the process effects a saving of 50 
to 75 cents per ton, as compared with the calcium carbide 
substitute of the Thomas process, used by the German- 
Luxemburg Mining & Ironfounding Co. The method, which 
requires only 4.5 lb. of 30 per cent ferromanganese per ton 
of iron, has been evolved by the Hasper Iron & Steel Works, 
and the owners have placed their discovery at the disposal of 
the Union of German Ironfounders, so that all German iron 
works may be enabled to husband their manganese reserves 
to the utmost. 






























AUTOMOTIVE INDUSTRIES 


March 20, 1919 





THE AUTOMOBILE 


. — agg 
See ee 








Three-quarter front view of the F-5-L Navy flying boat, which has a wing spread of 103 ft., 
a boat hull 45 ft. long and 10 ft. wide, and weighs in fighting trim approximately 7 tons 


F-5-L Navy Flying Boat 


Twin-Motored Tractor Biplane with Total Flying Weight of 7 Tons—Cruising 
Radius as a Fighter, 10% Hours—Normal Crew Four Men 


Part I 


By S. T. Williams 
Assistant Chief Engineer, Naval Aircraft Factory, Philadelphia 


ITTLE has been said and less printed concerning air- 
i; craft development by the Navy during the World War 

—but much has been done. Seaplanes, rivalling the 
Handley-Page and Caproni in size and performance, have 
been quietly built in large quantities and have had no little 
part in subduing the submarine and keeping our domestic 
commerce safe. 

Of these the F-5-L boat seaplane is distinctive. It is a 
twin-motored tractor biplane, having a total flying weight of 
nearly 7 tons, a cruising radius of 10% hours as a fighter, or 
8% hours as a bomber. It carries a military load of over 
1400 lb., with a crew of four men. This machine is a for- 
midable engine in naval war craft, and it is so designed that 
it may be quickly and efficiently made under war conditions. 

In the case of this machine the Navy, as did the Army, 
took a foreign design and modified it to meet American pro- 
duction methods. It is interesting to note, however, that in 
this particular case the English design had been based upon 
an American model, the large Curtiss flying boat—the H-12 
which was the forerunner of both the H-16 and the F-5-L. 

The F-5-L is a somewhat larger machine than either the 
H-12 or the H-16 and is capable of carrying a greater useful 
load. It was developed at Felixstowe, and the name “F-5” 
was chosen to denote the English experimental seaplane fac- 


tory at Felixstowe (“F”) and the model number design in 
machine (“5”). The Navy added the letter “L,” indicating 
that, as built here, it is driven by Liberty engines. 

The lines, overall dimensions and main constructional fea- 
tures were worked out in England and an experimental 
plane was constructed there. The details with many modifi- 
cations were worked out at the Naval Aircraft Factory, 
Philadelphia, to correspond to its production methods. The 
planes were then put into production at that and other fac- 
tories, such changes from the first drawings being made as 
were found necessary by tests. 

Fundamentally the plane is similar to our American Cur- 
tiss flying boats—particularly the H-16 model. But in size 
and details it is quite different, being larger and better fitted 
to emergency production. For example, with few exceptions 
the fittings are soft sheet steel, cut from flat patterns and 
bent to shape. 

This obviated the necessity of dies and drop forgings, which 
are particularly difficult to obtain under war conditions. The 
struts, likewise, are uniform sections, that is, not tapered, so 
that they can be shaped with a minimum of hand labor. 
Throughout, the parts are such that duplication is easy, pro- 
duction methods possible, and readily available equipment 
suitable. 
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The specifications herewith will give some 
idea of the size and capacity of this sea- : : : 
plane. It will be noted that the lift per Specifications of Navy F-5-L Flying Boat 
square foot of surface is from 9.3 to 9.5 lb. Overall upper wing (including ailerons)........ 103 sft. 95% in. 
a ae as ge is somewhat greater CURES THEE WO occ cccsccces even vosscesvens 74 «ft. 4 in. 

an land practice. 11, oj 

The F-5-L is the latest development of the ie — 7 ist Cniescanmin. (pai a “ ph — 
boat type seaplane, having the tail sur- Wing ae eam eee ee eee eee e ee eeees : “1 a . 
oe pected poe enyg gg Gap between upper and lower panels C. L. beams. 8 ft. 10% in. 
the boat. The Curtiss boat seaplane may be Angle of incidence Ge WE Bs 6 0c rwosesewe 3 deg. 40 min. 
considered a forerunner of this type. The ONE GE WOE oes eceecsenvsews senses svseses 1% deg 
characteristics are a fuselage similar to Stagger of MURINE oho fo5 5a ncies obi wv ei'p Sagres whaiwiolaiares uses None 
that of a land machine, planked in to form Angle of incidence horizontal stab. plus......... 2% deg. 

a boat body and having planes or steps Ms ED bids bse rceniceenedcawtoxese 108 sq. ft 
similar to a hydroplane at the forward end. Interm. and upper outer panels (311 sq. ft. each) .622 sq. ft. 

REE TOP OE Te GND owns cv cescveccsccecees 118 sq. ft. 
Streamline of Boat Noteworthy Sidewats (33 a6. £U. Chek) ......cccccvesvceess 66 sq. ft. 

Tin eae wctinbte Gite te tie OES, Lower wings Ce OE, Te I occ vcesvcsescewes 480 sq. ft. 
is the degree to which the hull or boat has Non-skid planes (15 BGs. EU; CWC 6 ssi60s.0:0:0 eo 30 = sq. ft 
been streamlined. The hull cover sweeps Horizontal stabilizer Madewvevekndesssawdaoendes 121 sq. ft. 
aft, broken only by the cockpit openings. OAC IIT 5.5 26 65:0 shia to laneiarereie.ai siemens eateere 35 sq. Tt. 

From an aerodynamic standpoint this is PuevevOrE: (25 SG; Eh. BOLD) 6 aise sisceresisisisiowesmiesies 56 sq. ft. 
more efficient than the construction of the DED avitnncecd setudewnessnnaweunioceeseeeneec Mane 
H-16, where a raised cabin is used. Total lift surfaces (including ailerons)........ 1304 <ssast 2... 

On this model, as on the H-16, the fin AR TERIIIMOIRY 55 ore tole sue eigen ce inn Sia ele Beere se eI 45. it 3'4ein. 
edges are ¢ontinued aft and join into the IEE a: 0 dn ined ho cane Med evened wha eae 10 ‘ft niente 
lower longeron, giving a much stronger EE fi ice cicannvaancustaernesmrab enon -6 ft. 1% in. 
structure and better streamline form. An- . EE oi ons earns se yekte ee eRa ees 7 ft. ee 
other feature in the hull construction that I fe ch ke a a ee mn 20 in. 
is noteworthy is the use of veneer instead EE hdc cig na didciendmev en eees ba avenen 35% in 
of linen doped and painted on the after hull : ; "OT: . aie 

: sides. It was found in practice that the Power plant i eer , eee va . ee peepee a Ronny gag —_— 
linen failed in heavy seas or on a bad land- Propellers (subject to change), 2-blade......... ft. 5% ft. pite 











ing, but this failure was obviated by the use 
of veneer. 

With few exceptions, all large seaplanes have been previ- 
ously built with unbalanced control surfacés. However, on 
the F-5-L both the ailerons and rudder are balanced. The 
purpose is, of course, to increase the controllability of the 
unit, and in the case of the aileron control the result is as 
anticipated. 

Differing from the usual control surface balance construc- 
tion, the balance on these ailerons is cambered so that it has 
a positive lift. By this construction the ailerons tend to be 























more sensitive in their action and to operate with less diffi- 
culty and with less balance surface. 


Center of the Navy flying 
boat F-5-L hull, showing loca- 
tion and arrangement of the 
two fuel tanks, the fuel pumps 
and the forward gunner’s 
cockpit 































































































































































































































The planing action is increased by the use of vents ex- 
tending through the hull aft of the rear steps, similar to the 
vents that are used on the pontoons of the R-6 Curtiss model. 
It was stated that the hull swept aft in a perfect streamline, 
and the cabin top over the pilot’s cockpit was eliminated. 
However, a certain amount of protection is afforded the pilot 
by small adjustable windshields. 

Due to the fact that the pilot’s head is about on-a level 
with the hull cover, this serves to divert the air currents and 
protect the pilot with a minimum of air resistance. On 
straight flying it is possible to pilot the machine without the 
use of goggles, though caution demands their use. 


Function of Seaplane 


It might be well here to outline briefly the function of this 
seaplane, that the arrangement of the parts to carry out the 
duties of the plane may be described. Its chief use is patrol 
duty over harbors and main lines of ocean travel. Air sta- 
tions are established along the coast and from these patrols 
are sent out at regular intervals, each going over a definite 
area, watching for submarines and possibly convoying trans- 
ports or freighters. The machines are equipped with bombs 
and machine guns, the former being used on submarines and 
the latter on hostile aircraft and water craft on the surface. 
Special duties such as bombing an enemy harbor or city 
emergency calls to submarines discovered by other aircraft 
or water craft require an armament not much different from 
the above. 

A patrol crew usually comprises four men, the pilot, two 
mechanics and an observer. The observer has many duties— 
to watch for submarines, drop bombs, man the front machine 
gun, act as assistant pilot, and possibly be wireless operator. 
The pilot’s duty is to direct the machine and he is first in 
command. The function of the crew is to handle the gasoline 
distribution, care for the engines, and man the aft machine 





Looking into the F-5-L hull at the twin pilot’s seats and the wireless operator’s 
quarters and equipment 
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Forward gunner’s cockpit on the F-5-L Navy flying 
boat, showing arrangement of gun mount and ammuni- 
tion racks 

> 
guns in any fight that may occur. It is also their duty to 
have all parts of the machine under continuous inspection 
during flight and notify the pilot if any part is wrong. 

The whole layout of the machine is such that these duties 
may be most readily carried out. The observer’s cockpit is 
in the nose of the machine and from it the widest range of 
vision is possible. At the bow is mounted the bomb sight and 

adjacent to it are the bomb release 

Bip he pulls, ammunition racks, signal pis- 

3 tols, binoculars, etc. A machine 

gun turret is mounted on the scarf- 

ring of the forward cockpit, so that 

the observer may aid in repelling 

aircraft attacks or, if necessary, 

sweep the deck of the submarine 
with machine gun fire. 

The pilot’s cockpit is just aft the 
observer’s cockpit, and may be 
readily reached from it when the 
machine is in operation. The pilots 
are seated on comfortable seats, 
hinged on a bulkhead and attached 
to a transverse tube by means of a 
snap catch that may be instantly 
released. This permits the observer 
to pass aft at will without disturb- 
ing the pilot. 

A wheel control of the dual type 
is used. It comprises a laminated 
ash yoke on which are mounted the 
two aileron wheels connected by an 
endless chain. An instrument board 
containing tachometers, altimeters, 
air speed indicator, oil pressure in- 
dicators, inclinometer, and pilot-di- 
recting bomb sight is mounted di- 
rectly in front of the pilot. 


On the starboard side of the hull 
are the individual engine switches, 
ammeters and emergency switches, 
together with the cireuit breakers. 
The two compasses are mounted 
at some distance apart, so that 
they cannot interfere with each 
other. One is on the deck and the 
other on the floor. All instruments 
are self-luminous, but instrument 
board lights are provided. 

The spark controls are at the 
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HIS is a twin Lib- 

erty engined trac- 
tor biplane with a total 
wingspread of 103 ft. 
and a boat hull 45 ft. 
long and 10 ft. wide. 
The cruising radius as 
a fighter is 10% hours 
and 8% hours as a 
bomber. The total 
weight in flying trim is 
approximately 7 tons. 
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Scale Drawings of 
Navy F-5-L Flying Boat 
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starboard side of the starboard pilot’s seat, but the throttle 
controls are between the two pilots, so that either may oper- 
ate them. Fire extinguishers are placed convenitnely at each 
station, those in the pilot’s cockpit being attached to the bulk- 
head beneath the seat. 

The wireless operator’s station is on the starboard side just 
aft the pilots. The equipment is mounted on a small veneer 
table, and used in conjunction with a telescopic mast that is 
‘carried in the stern. A celluloid window in the hull side pro- 
vides necessary light. 


Mechanics Stationed Amidship 


The mechanics’ station is amidships by the gasoline tanks 
and pumps, and their main duty is to see that the plane is 
“trimmed” by pumping gasoline from the tanks alternately; 
to see that the engines do not overheat, and that all parts 
function properly. The water and oil thermometer are mount- 
ed on the sidewalk beam adjacent to the mechanics’ station. 

Aft the mechanics’ station, or wing section, is the rear gun- 
ner’s cockpit. Three guns are accessible from this station, and 
it also provides a good point of observation or position for 
aerial photography. , 

All machines are equipped with inter-communicating tele- 
phones, the receivers being incorporated in the helmets and 
connection effected by terminal boxes at each station. It is 
thus possible for all members of the crew to be in constant 
communication. 


6 
Voluminous Equipment Carried 


In addition to the equipment indicated, the following are 
some of the miscellaneous items usually carried: Tool kits, 
water buckets, range and running lights, pigeons, emergency 
rations, drinking water, medicine chest, sea anchor, chart 
board, mud anchor, anchor rope, heaving lines, signal lamp, 
binoculars, Verys pistol, ammunition, life jackets, and pos- 
sibly electric warmers. Included also are the priming cans, 
drinking cups and usually several personal items. All this 
is exclusive of the ordnance equipment of bombs, machine 
guns, etc. 





eMethod of mounting 
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the two Liberty engines with which the F-5-L Navy flying 
large sliding window is for observation and permits the use of additional machine guns from this location 









637 


Considering the size of the machine and the amount of ma- 
terial carried, the performance is quite remarkable. In fact, 
it compares very favorably with the performance of land 
planes having the same specifications and not hampered by 
the heavy boat construction. 

The time required to get the machine from the water varies 
with the wind velocity, but with a 15-mile wind and the plane 
fully loaded, from 30 to 40 sec. is required. The speed at 
take-off is about 47 knots on the air speed indicator, and a 
machine of this design has made a climb of 4200 ft. in 10 min. 


Horizontal Speed 85 to 90 M.P.H. 


A horizontal speed of from 85 to 90 m.p.h. is attained, but 
on patrol duty they are generally flown at a more economical 
speed, such as 70 m.p.h. When geared Libertys were tried out 
in one of these machines a speed of 102 m.p.h. was attained, 
but this was a special power plant equipment. 

The engine revolutions are about 1500, though this, of 
course, varies with the types of propeller used. At full speed 
the gasoline consumption is about 65 gal. per hour and the 
oil consumption about 2.6 gal. per hour. By throttling down 
the engine to 1350 r.p.m., or to a speed of about 60 knots, the 
gasoline consumption per hour is reduced to 44 gal., the oil 
consumption remaining the same. 


Maximum Cruising Radius 10.6 Hours 


This gives a maximum cruising time of 10.6 hours with a 
light machine or 8% hours fully loaded. The cruising time at 
full speed is 7.3 hours and 5.9 hours respectively. 

The advantages of operating at cruising speed are many 
and it is at this speed that the plane is chiefly operated. 
Among the advantages are increased engine life, greater ease 
of control, longer cruising radius, less strain on plane parts, 
and time for more extended observation. 

When running at full speed, control is not particularly 
easy, though under normal conditions one pilot can operate 
the machine without diffi@ulty. However, the reserve eontrol 
is necessary to lift the machine from the water, and in cases 
of emergency, though not ordinarily used. 


(To be continued) 





boat is equipped. The 
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When Motor Trucks Saved Verdun 


First Complete Description of the Motor Truck in the Greatest Battle of the Greatest War 


By W. F. Bradley 





trucks saved Verdun, and 

doubtless changed the whole 
face of the war, was first told 
in AUTOMOTIVE INDUSTRIES; but 
when this story was published 
the war was in progress and 
the French military author- 
ities objected to the publica- 
tion of figures and details. Now 
these restrictions have been 
removed, and Paul Heuzé in an 
interesting article in the Revue 
des Deux Mondes gives, for the 
first time, important statistics 
on this operation. 

During the year 1915 the 
French Automobile Service had 
been fully developed on its pres- 
ent and most satisfactory lines. 
One month after the outbreak of 
the war the French army pos- 
sessed between 9000 and 10,000 


T' HE story of how automobile 


2100 tons. 


each 24 hours. 





Motor Vehieles at Verdun 


Hauled 2,000,000 tons of materials. 

Moved 2000 tons of ammunition daily. 

Transported 100 tons of food and other sup- 
plies to 20 divisions each day, a total of 4 


Carried 15,000 men to and from front lines 


Removed supplies from Verdun to prevent 
possible capture by the enemy. 


Operated over a 22 ft. road 45 miles long. 


Passed a given point on the highway at an 
average of one vehicle each 14 seconds. 


the French lines were flat- 
tened and the troops obliged to 
retreat. The German attack 
was skilfully organized, for the 
French line of supply was 
limited to one single-track rail- 
road, having a capacity for not 
more than 2000 tons per day. 
When this line was cut—and 
naturally the first object of the 
German headquarters was to cut 
this line—the French had no 
other source of supply than the 
road; but, even here, the French 
were in a disadvantageous posi- 
tion, for, from Bar-le-Duc to Ver- 
dun, there was and still is but 
one road, and this only a fourth- 
class road just wide enough for 
three vehicles to run abreast. 
As soon as it was realized that 
this was no ordinary local at- 
tack, orders were given to the 








trucks, of which 6000 were ap- 
proved army types. The battle of the Marne showed that 
this number was totally insufficient. 

During the whole of 1915 the French Automobile Service 
purchased trucks which were available in France, America 
and in Italy. During the whole of 1915 the development 
continued on well defined lines. Trucks were grouped into 
sections comprising 17 or 18 vehicles, together with a rolling 
workshop which was sometimes a truck and sometimes a 
trailer. Four of these sections united formed a group of 
70 to 80 trucks under the control of a captain, and having 
a capacity for moving one infantry battalion or for carry- 
ing one day’s supply of food for an army corps of two 
divisions. 

These groups formed a tactical unit of the automobile 
service. After the groups had been formed, it was found 
necessary to unite these in companies of six, which were 
termed “groupments.” These groupments had a capacity 
for transporting one brigade, which is the highest purely 
infantry unit. * 


Reserve Groupments 


These sections, groups and groupments, consisting re- 
spectively of 18, 72 and 432 trucks, were attached to their 
respective armies and carried out the regular daily work 
of these armies. The idea had been developed, however, of 
forming reserve groupments which would be at the disposal 
of the General in Chief and used for whatever work he 
might indicate. This move had been rendered necessary 
by the fact that the army had found it important to provide 
for rapid movements of troops by means of automobiles. 
As the groups and groupments had their regular daily work 
with the army, they could not be relied upon for bigger 
movements of troops; hence, the formation of the reserve 
groupments, each groupment consisting of from 1200 to 1500 
vehicles. 

All this organization had been completed when, at 7.15 
a. m., Feb. 21, 1915, the German army launched what has 
been described as the greatest battle of the greatest war. 
For 9 hours 2000 German guns shot several million shells of 
all kinds into the French front lines. Under such a deluge 
of shrapnel, high explosive, asphyxiating and tear shells, 


automobile service to prepare 
to supply the Verdun armies with everything necessary 
to hold back the German invasion. This was the first 
occasion in the war, or in any war, on which an army had 
to rely exclusively on automobiles for its supplies. The 
task was as follows: to deliver from the railhead at Bar-le- 
Duc to the region of Verdun an average of 2000 tons of 
ammunition per day; to transport daily 100 tons of food and 
varied supplies for 20 divisions, making a total of 2100 tons; 
to carry up to Verdun, or bring back, from 15,000 to 20,000 
men per day; to undertake the removal of supplies and 
varied army material which were then in Verdun and in 
danger of being captured by the enemy. 


Roads Limiting Factor of Truck Efficiency 


As already explained, the automobile service at this time 
was perfectly organized. The weakest point was the road 
and road regulations. Truck trains worked satisfactorily, 
but their limiting factor in very many cases was the road. 
This had been realized, and just before the Verdun battle 
developed a scheme had been completed, on paper, to get a 
maximum efficiency out of the road. 

This scheme went into effect in the beginning of the Ver- 
dun battle. The 45 miles of road from Bar-le-Duc to Verdun 
was given over to automobile traffic exclusively. No horse 
or horse vehicle was allowed on this road under any cir- 
cumstances. The stretch of road was split up into six zones 
or “cantons,” which were organized in the same way gs a 
railroad. An officer with a squadron of traffic police’ was 
made responsible for each zone. He had telephonic com- 
munications with posts placed along his road, and also with 
the chief of the other zones. He had orders to keep traffic 
moving at a regular rate. No vehicle was allowed to stop. 
If one broke down and could not be moved within five min- 
utes, it was dragged off the road or even turned over into 
the ditch so that there should be no block in the traffic. The 
loss of a vehicle or even of a score of vehicles was a matter 
of minute importance when the safety of France and of the 
entire world was at stake. 

It was during this time that an improvement, very slight 
in itself, but destined to have wonderful importance,, was 
adopted. The trucks were split up into sections of not more 











March 20, 1919 


AUTOMOTIVE INDUSTRIES 





639 


THE AUTOMOBILE 


than nine and the last truck of each section carried a big 
red disk. No driver was allowed to approach to less than 
100 yards of a red disk. By this means the trucks flowed 
along the road regularly in groups of nine with equally 
regular gaps of 100 yards between them. These gaps were 
made use of by touring cars which could pull into the open- 
ings thus formed and retain their positions until road con- 
ditions made it possible for them to move ahead. 

The traffic on this 22-foot road was intense and continued 
day and night. Official papers show that 6,000 trucks passed 
a given point in 24 hours, this being an average of one 
vehicle every 14 seconds. At certain times of the day, and 
sometimes for several consecutive hours, there was a truck 
every five seconds. There were on this road more than 9000 
automobiles, comprising about 3500 trucks, 2000 staff cars, 
800 ambulances and about 200 meat-carrying trucks. In 
addition to these, there were various special automobiles 
belonging to the Engineering, Artillery, Air Service, Balloon 
Corps, Camouflage Sections, Telegraphic, Wireless, Pho- 
tography, and others. 

By the month of June the number of vehicles in use on 
this road had increased to 11,500. These automobiles carried 
an average of 9000 men and 15,000 tons of supplies every 
week. They totaled nearly 1,000,000 miles every seven days, 
or more than 25 times the circumference of the earth. The 
total tonnage carried by automobiles during the Verdun 
battle is rather difficult to estimate, for it comprised sup- 
plies, valid troops and wounded, frequently all mixed up, 
but the total is certainly not less than 2,000,000 tons. If 
the whole of this material were united it would cover an 
area of 12,000 sq. yd. and attain a height of 650 ft. 

When the automobile service undertook to supply the Ver- 
dun army with everything it needed, the stipulation was 
made, first of all, that'no horse should be allowed on this 
road. At that time, this seemed a very small matter, but 
ther@is no doubt that but for this stipulation the road service 
would have broken down, and as a consequence Verdun would 
have been lost. They also stipulated that the truck trains 
should carry their loads right through to destination instead 
of transferring them to horse-drawn vehicles for final dis- 
tribution, as had been the custom in the French army up 
to that time. They insisted on authority being given them 
to organize the road in accordance with their own plan, and 
they claimed all necessary facilities in order to keep the 
road surface in condition. 


Road Maintenance 


One of the most difficult problems was the maintenance 
of the road. Within 48 hours of this automobile service being 
organized, large numbers of territorial troops were sent up 
for the sole purpose of road work. The number of men 
working at any time was generally about 1200. In ten 
months these men put on the road 700,000 tons of stone. 
The absolute necessity of keeping the traffic flowing steadily 
at all times made it impossible to use steam rollers. The 
road menders threw the stones down wherever necessary and 
the automobiles had to roll in this stone. Their orders were 
to keep the road in good condition but never, under any 
circumstances, to stop the flow of traffic. 

In addition to this, along the roadside little refuges were 
established and stones brought to these and kept in readiness 
for placing on the road itself. The task of the road makers 
was hard. They had to work throughout the severe winter, 
to remain on the job in all weathers and had to throw in a 
shovelful of stones whenever there was a gap between two 
vehicles. Accidents happened at times, but it was the price 
that the road menders had to pay in the great struggle 
against the Kronprinz’s forces. 

Running day and night, without lights, over a rough road 
frequently shelled by the enemy, with drivers who had to 
remain on duty from 24 to 75 consecutive hours, it was not 
surprising that the automobiles soon began to show signs of 
breakdown. Tire usage was so rapid that at Bar-le-Duc 
children made a practice of gathering from the road chunks 
of rubber which had fallen or which had been torn off the 
tires of the trucks, and sold these at a penny a pound. 

To overcome the difficulty, six hydraulic presses were in- 
stalled at a convenient point behind the lines and were oper- 





ated day and night, during the whole of the Verdun battle. 
Although tires were first to show signs of wear, it was not 
long before mechanical difficulties developed. The drivers 
had not time to lubricate chassis accessories frequently; all 
they could do was to add to the supply of oil in the base- 
chamber. It was impossible to change the oil. There was 
frequently no time to stop and add water to the radiator. 
If an engine ran hot, it had to be forced along until a period 
of calm made it possible to supply more water. 

Under such conditions, defects soon began to develop. To 
make matters worse, the supply of spare parts for American 
trucks, large numbers of which were used in the Verdun 
battle, was stopped at this time. To meet this efficiently, 
the Automobile Park at Troyes had to arrange to manu- 
facture parts for trucks. 

On an average the total losses were 3 per cent per month. 
When the battle began, a repairshop was in operation in 
the city of Verdun. This was removed under very great 
difficulties and sent back to Ligny-en-Bellois, where it 
operated in conjunction with the main repair park, at Bar- 
le-Duc. In this park were 30 5-ton breakdown trucks, each 
one of which had two gangs of mechanics. Whenever an 
automobile was reported as broken down on the Verdun 
road, one of these trucks was sent out in order to repair 
it or, if necessary, to tow it home. This was dangerous work, 
for many of the trucks were broken down by reason of the 
enemy’s action, and not a few of the mechanics who went 
out to bring in broken trucks paid for their devotion with 
their lives. 


Truck Removing Service 


Soon after the automobile service at Verdun had been 
efficiently organized, an attempt was made to save as much 
material as possible from the city of Verdun. When the 
attack began there were more than 6000 civilians in this 
town. With the city under shellfire and in @anger of being 
captured by the enemy, these people were obliged to move 
away, but, at first, no vehicles of any kind were available, 
and it was on foot, carrying with them very meager bag- 
gage, that the old men and women and children abandoned 
their homes. 

During the critical period, between Feb. 25 and March 8, 
a small number of trucks went into the town and removed 
important documents from the City Hall. By the end of 
the first week in March, there were not more than two or 
three civilians in the entire city. After the month of March, 
a regular truck removing service was organized. Fifteen 
trucks were turned over for this work, together with a com- 
pany of soldiers who, in civilian life, had been professional 
removers. These men went into the city every day and 
removed furniture, machinery and other valuable material 
from Verdun to the railroad stations at Bar-le-Duc or other 
points. This work went on throughout the summer, and by 
the month of October everything which was worth saving 
and had not previously been destroyed by the German bom- 
bardment had been moved out of the city. 

How many men of the automobile service lost their lives in 
the Verdun battle is not known. The number, however, is 
considerable, for the trucks took their supplies right up to 
the batteries and the drivers of ambulances went practically 
to the first line trenches under cover of darkness. This ser- 
vice had been carefully organized; drivers knew which roads 
were open to them and which roads could only be used at 
night time, or during daylight hours by vehicles running 
singly and at speed. Signs placed along the road showed 
where truck trains should stop, where vehicles should go 
through one by one, and where all traffic should stop during 
daylight hours. 


The Altitude Laboratory——Correction 


EFERRING to the article on the Altitude Engine Test 

Laboratory which appeared in the March 6 issue of Av- 
TOMOTIVE INDUSTRIES, by the omission of several words from 
the sub-head a rather misleading sense was imparted thereto. 
The sub-head should have read: “Installed at the Bureau of 
Standards for the National Advisory Committee for Aero- 
nautics.” 
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Bureau of Standards Carbureter Testing Apparatus 











Two General] Views of 
Carbureter Test 
Installation 


A, Manometer board; B, 
Carbureter test chamber; 
C, Gate valve; D, D, 
Connections to manom- 
eters; E, Electric motor 
operating pulsator; I. 
Pulsator ; G, Rheostat for 
air-heating grids; H, Elec- 
tric motor driving Nash 
turbine pump; I, Fuel 
tank; J, Vapor trap; K, 
Nash turbine pump; L, 
Rate of pulsation indi- 
cator; M, Field rheostat 
for motor E; N, Set of 
air-meter orifice plates; 
O, Stopwatch; P, Inclined 
manometers connected to 
opposite sides of air- 
meter diaphragm; Q, Con- 
nections to electric air 
heater ; R, Storage battery 
for operating stopwatch 
and electric buzzer 
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Bureau of Standards Carbureter 
Test Plant 


Designed to Determine Metering Qualities of Different Carbureters Under 
Varying Conditions of Atmospheric Pressure and Pressure Drop 
—Pulsating Suction Without Running Engine 


By P. M. Heldt 


ards at the request of and in co-operation with the 
National Advisory Committee for Aeronautics for 
the immediate purpose of development work in connec- 
tion with the Liberty and other airplane engines was de- 
signed for making carbureter tests. The object of this 
plant is to determine the metering qualities of a car- 
bureter under different conditions of temperature, pres- 
sure drop and intake pressure, and to do so without hav- 
ing to make engine tests at the same time. 
Tests carf be made not only at atmospheric pressure, 
but at pressures as low as 


Ox of the test plants built at the Bureau of Stand- 


tion of an engine, it is certainly desirable that the suc- 
tion effect of an engine should be reproduced as closely as 
possible in a laboratory test, and this is done in the 
Bureau of Standards carbureter metering test. The tests 
can be conducted under air intake pressures as low as 
one-third atmosphere, and the apparatus is arranged in 
such a convenient manner that one person can control 
the test and take all observations. As in an aircraft en- 
gine the air is generally heated before entering the car- 
bureter, means are provided in the test plant equipment 
to raise the temperature of the air above atmospheric 

temperature to any desired 





one-quarter atmosphere. 





The importance of this 
will be realized when it is 
stated that a reduction in 
atmospheric density has a 
powerful effect on the me- 
tering qualities, a reduc- 
tion of 50 per cent in the 
atmospheric pressure ordi- 
narily entailing an enrich- 
ment of the fuel mixture of 
about 45 per cent. 

It must be considered 
that an engine of the size 
of the Liberty consumes 
from 30 to 35 gallons of 
gasoline per hour, and, 


ticles have covered: 








HIS is the fifth of a series of articles prepared 
by Mr. Heldt from the research records of the 
Bureau of Standards in Washington. 


1—Dry Cell and Storage Batteries 
2—Tests of Airplane Radiators 
3—Altitude Engine Test Laboratory 
4—Tests of Ignition Apparatus 


Additional articles covering other subjects will 
appear in subsequent issues.—EDITOR. 


degree. These take the 
form of electric heating 
grids in the air passage. 
The apparatus used com- 
prises the following: An 
air meter, a throttle valve, 
an air heater, the carbu- 
reter chamber, a pulsator, 
an air pump, a fuel meter 
and pressure gage columns. 

The air first passes 
through the air meter, 
then through the throttle 
valve, over the heating 
grids into the carbureter 
chamber, where it enters 
the carbureter under test. 


Previous ar- 














counting depreciation cf 

the engine and other expense items, it will be appreci- 
ated that a carbureter test with the instrument fitted to 
an engine involves a great deal of expense. As tests had 
to be made on different designs of carbureters under 
numerous different conditions, it was believed that a 
good deal of expense could be saved and at the same time 
a setup arranged for that would greatly facilitate the 
tests by installing a special carbureter test plant. Of 
course, it is realized that no test is so dependable as one 
carried out under actual service conditions, and it is ad- 
mitted that the results obtained generally require check- 
ing by a test on an engine in operation, but such a check 
run is much less onerous than the complete test would be. 


Engine Conditions Closely Approached 


Most laboratory metering tests that have been con- 
ducted in the past, including the well-known series by 
Rummel some 10 years ago, were made under the condi- 
tion of a steady suction. While it is generally believed 
that the results obtained under these conditions permit 
of valid conclusions being drawn regarding the action of 
a carbureter under the influence of the pulsating suc- 


From the carbureter it 
passes through the pulsator to the blower pump, from 
which it is discharged into the atmosphere. 

The air meter used is of a type first described by R. 
J. Durley in the Transactions of the American Society 
of Mechanical Engineers and is based on the flow of air 
through orifices in thin plates. One change that has 
been made from the Durley arrangement is that the di- 
rection of the flow is into instead of out of the chamber. 
With certain precautions taken in the tests, this has no 
effect on the accuracy of the measurements. 

Means are also provided for protecting the air current 
as it enters the orifice from disturbance by stray cur- 
rents in the room, the orifice being provided with an ap- 
proach passage with a protecting grid. The orifices are 
bored in steel plates 0.057 in. thick, ranging in size from 
3.5 to 0.5 in., by 0.5-in. decrements, with absolutely 
square edges. In addition there is a 5/16-in. orifice, and 
a blank plate is used for checking the tightness of the 
chamber and throttling valve. Rectangular gaskets of 
pure gum rubber 14 in. thick form seatings for the ori- 
fice plates and insure absolute airtightness even though 
the plates may be sprung out of shape. 
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This illustration shows, on top, the set of Durley orifice plates 

and, below, the air meter. On the side of the air meter box 

are mounted the rate-of-pulsation indicator and field rheostats 
for the electric motor 


Two inclined pressure gages of the pitot tube type are 
used for determining the pressure drop across the orifice. 
The tubes are provided with a millimeter scale, and in 
order to be able to obtain readings directly in inch 
measures, they are set at such an angle that each di- 
vision of the scale is equal to a vertical rise of the col- 
umn of 0.01 in. In this way readings can be made to 





This view shows the fuel tank mounted on a weighing scale 


with tank pressure gage, vapor trap, stopwatch, electric 

control and electric buzzer which gives an audible signal 

when the predetermined weight of fuel has been withdrawn 
from the tank and the scale beam drops 
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End view of the carbureter test installation showing the air 

meter at the left, the carbureter test chamber in, the center 

and the back of the manometer board on the right. The 3, in. 

pipe connection with gate valve from the air meter to the 

carbureter chamber and the flexible tube from the carbureter 
to the vacuum pump are plainly shown 


within a limit of accuracy of plus and minus 0.0025 in. 
At the left of the carbureter chamber there is a vertical 
water column with a scale divided into fiftieths of an 
inch, which can be read through a magnifier, provisions 
being made to avoid errors due to parallax. 

For controlling the pressure within the carbureter 
chamber so as to permit of a study of carbureter opera- 
tion under conditions similar to those encountered at 
high altitudes, a gate valve is inserted in the air line and 
connected to the orifice chamber by a piece of 3-in. pipe. 
The air, after having passed through this gate valve, is 
drawn through an electric heater consisting of a cham- 
ber within which there are frames carrying coils of 
electric resistance wire. These resistance coils are con- 
nected with controlling switches and a rheostat. Some 
of the resistance coils are connected directly across the 
220-volt circuit; two are so arranged that they can have 
either 110 or 220 volts applied to them, and one of these 
in addition has a rheostat connected in circuit with it, 
so that the current flow can be further regulated. By 
means of the control switches and rheostat the tempera- 
ture rise of the air can be closely regulated between the 
limits of 3 deg. and 45 deg. C. above atmospheric tem- 
perature, under conditions of maximum air flow. The 
temperature within the chamber can be read off from a 
mercurial thermometer mounted just inside the glass 
door. 


Construction of Carbureter Chamber 


From the heater the air flows through an approach, 
shaped like an inverted funnel, into the carbureter 
chamber, entering the latter through a grid similar to 
that provided in the approach to the air meter. The 
purpose of the grid and of the funnel-shaped approach 
to the carbureter chamber is to prevent the formation of 
eddy currents, which would be sure to result if the air 
entered the chamber in a small stream of high velocity. 

The carbureter chamber consists of a box made of 2- 
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Curves showing the operation of the Nash turbine pump 

used in the carbureter tests 
cd 
in. boards reinforced along the inside corners by lengths 
of angle iron. The outside dimensions of the box are 
18 x 18 x 30 in. The door comprises a frame of square 
steel bars, to which is applied a galvanized iron sheath- 
ing, the edges of which are turned up at the door open- 
ing. The joint between the galvanized iron and steel 
bars is sealed by means of solder and an airtight joint 
between the door and the door frame is effected by the 
use of a rectangular gum rubber gasket. The glass door 
fitted is of %4-in. plate glass and is held in place over 
the opening and against the gasket by a pair of steel 
bars. 

Centrally in the top wall of the chamber there is a 
circular flange to which any carbureter to be tested can 
be secured by means of an adapter. To one side of the 
door opening there is a pair of control shafts which 
carry adjustable levers inside the chamber, from which 
connections can be made to the throttle lever and any 
other control devices with which the carbureter under 
test may be provided. The hub of the flange on the top 
of the carbureter chamber extends through the wall of 
the chamber and on the outside carries a large circular 
flange. In order to permit of studying the character of 
the mixture produced by the carbureter, the outlet is 
made in the form of a glass tube which is held in glands 
secured by 4 studs. Passing the mixture as it leaves 
the carbureter through a glass tube enables observation 
to be made of the quality of the mixture as regards fine- 
ness of division of thé fuel, of any irregularities in the 


fuel discharge, of any swirling effect in the mixture, 


stream and of any unequal division of the fuel in the 
stream or on the walls. The use of a glass tube and out- 
let pipe also serves as a.check on the action of the float 
mechanism of the carbureter. 


Pulsator 


Considerable interest attaches to the device employed 
for creating a pulsating suction in the air passages, 
referred to as a pulsator, which is located directly above 
the carbureter, as this is probably the first time that 
such a device has been used in carbureter tests. This 
pulsator comprises a cast body with a rectangular pas- 
sage for the fuel mixture. A butterfly throttle valve 
is located in this passage. Two opposite walls at the 
rectangular passage consist of plates of spring bronze, 
which are normally flat. These spring bronze plates are 
located directly over the throttle valve and permit of 
varying the effective area of the passage at the valve. 

Pulsation of the suction is produced by rotating the 
valve by means of a 1/6-hp. electric motor which is 
mounted on top of the carbureter chamber and drives 
the throttle valve by belt. Stepped pulleys permit of 


varying the speed of the pulsator valve, and further 
speed control may be effected by means of resistances in 
the motor field circuit. In this way the rate of pulsation 
can be varied between the limits of 600 and 4000 per 
minute, which corresponds to a range of engine speed of 
300 to 2100 r.p.m. for 4-cylinder engines and 400 to 2800 
r.p.m. for engines in which one carbureter supplies three 
cylinders. A tachometer serves to indicate the speed of 
the pulsator valve. This is of the type designed to be 
fitted to the camshaft of an engine, and its indication’ 
are always equal to twice the number of revolutions per 
minute at which it is driven. As the throttle valve pro- 
duces two pulsations per revolution, the tachometer in- 
dicates directly the pulsations per minute. 


Optical Indicator 


The amplitude of the pulsations can be varied by 
means of screws pressing against the spring bronze plates 
and forcing them more or less toward the throttle sweep. 
In this way it is possible to closely reproduce the pulsat- 
ing suction characteristics of any engine in which ex- 
plosions follow one another at equal intervals. Indica- 
tions of the magnitude of pressure fluctuation are given 
by a simple form of optical indicator provided with a 
graduated screen. A line of light appears on this screen, 
the ends of which represent the pressure limits. 

For creating the suction on the carbureter, use is made 
of a Nash vacuum pump which connects to the pulsator 
by means of a flexible metallic tube and which discharges 
outside the laboratory. Adjacent to the pulsator out- 
let, a throttling opening and trap is inserted in the line. 
This serves to prevent any effect upon the carbureter 
action of possible resonance in the flexible tube due to 
the pulsator action, and also to dispose of any liquid in 
the mixture above the pulsator, especially at low air ve- 
locities, which is passed from here directly to the pump 
intake (through a %-in. inclined pipe). 

The fuel delivered by the carbureter is measured by 
weighing. From a 30-gal. tank on a platform scale it is 






































In the carbureter tests a pulsating suction corre- 
sponding to the strokes of a running engine is 
created by means of a vacuum pump. The mag- 
nitude of these pressure fluctuations is noted on 
the screen of the optical indicator shown above. 
A beam of light is reflected from a mirror, at the 
lower right of the device, connected to a dia- 
phragm 
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forced under pressure to the carbure- 
ter float chamber, a gage on the tank 
indicating the pressure on the fuel 
(which is usually maintained at 2 lb. 
per sq. in. by means of a regulat- 
ing valve in the pressure line). The 
pressure here referred to is the dif- 
ference in pressure on the fuel in the 
tank and that in the carbureter cham- 
ber. Beyond the pressure regulating 
valve there is a vapor trap in the line, 
mounted on top of the tank, and thence 
the fuel passes through a copper tube 
to a valve and fitting in the top wall of 
the carbureter chamber, from which a 
length of airplane fuel hose connects 
to the carbureter. 

The beam of the fuel-weighing 
scale is provided with a mercury con- 
tact device by means of which an elec- 
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this way has an effect upon the rate 
of air flow through the carbureter. 
The chief object of the carbureter 
test plant is determine quickly the 
ratio of air to fuel passed under any 
given conditions. First of all the out- 
fit must be adjusted to pass the re- 
quired quantity of air under condi- 
tions of predetermined atmospheric 
and carbureter outlet pressures. The 
first step when such a test is to be 
made is to select the proper air meter 
orifice and put it in position. This 
selection is facilitated by the use of 
graphs which have been prepared for 
each of the orifices regularly used, 
showing the amount of air in pounds 
passed per second as a function of the 
presswre difference. Next, the pump 
intake by-pass and the throttling valve 











tric circuit is completed which con- 
trols the stopping and starting of a 
stopwatch, and also the electric cir- 
cuit of an annunciator, so that an audi- 
ble signal is given to the operator 
when the run begins and ends. As the 
stopwatch is started and stopped au- 


are adjusted to give the required indi- 
cation of the pressure gage, showing 
the orifice pressure at the predeter- 
mined pressure in the carbureter 
chamber. With a given setting of the 
throttling valve, subsequent adjust- 
ment of either the orifice pressure or 





tomatically, the human equation is en- 
tirely eliminated in the determination 
of the fuel delivery. This method has 
the further advantages that it relieves 
the operator of the necessity of mind- 
ing the fuel scales, leaving him free 
to devote all his attention to the other 





the carbureter chamber pressure will 
automatically entail readjustment of 
the other. Then the carbureter throt- 
tle is adjusted to give the carbureter 
outlet pressure corresponding to the 
predetermined chamber pressure and 











drop in the carbureter. 





indicating devices and to the control 
of the carbureter. 

Twelve pressure gages are made 
use of in connection with this test 
installation. These extend into the carbureter cham- 
ber, the connections being made at the door, where 
union fittings are soldered into the galvanized iron 
sheathing, the connections being made by copper tube 
outside the chamber and by rubber hose inside. The 
scales of the water columns are so arranged that 
they can be adjusted vertically as a unit, in accord- 
ance with the level in the header from which the col- 
umns draw their water. This permits of resetting the 
scales during the run to allow for the displacement of the 
zero as water is transferred from the header to the 
columns. However, the tank is of such size that even if 
three of the columns should be in use simultaneously 
and should be entirely full of water, the error due to the 
change in the zero position would be less than 1 per cent. 
In addition to the six columns referred to and the main 
barometer for indicating the chamber pressures, there 
are mounted on the board a pair of mercury U tubes 
and a supplementary U-tube barometer. By means of 
T fittings and tubing within the chamber the various 
columns can be interconnected in different combinations. 

The air pump is driven by a 25-hp. shunt motor which 
is provided with controlling resistances for the field 
circuit. When the pump is in operation the rate of air 
flow through the carbureter depends upon the position 
of the carbureter throttle, the position of the throttling 
valve adjacent to the air heater and the position of the 
gate valve on the pump intake. The gate valve de- 
termines the depression in the carbureter outlet, and 
hence the rate of air flow through the carbureter, while 
the throttling valve adjacent to the air heater exerts an 
influence upon the pressure, and consequently upon the 
density of the air in the carbureter chamber,. and in 


Construction of rectangular pulsator 
and butterfly valve and plates for 
varying effective area of the passage 





The rate of air flow through the car- 
bureter and conditions of inlet and out- 
let pressure being now fixed, the 
weights on the fuel scale are adjusted 
so the beam is about to drop. As a result of withdrawal 
of fuel from the tank by the carbureter, the beam soon 
drops and starts the stopwatch. Then a weight is re- 
moved from the scale corresponding to the amount of fuel 
it is desired to pass through during the test, and when 
this has been withdrawn from the tank the scale again 
drops, closing the electric contact and stopping the stop- 
watch. While the run is on, the operator observes and 
records the indications of the thermometric apparatus, 
the pressure gages, tachometer, pulsation indicator, etc. 
At the end of the run he has the amount of the air and 
fuel delivered and the time occupied in passing these 
quantities of air and fuel. This completes the run. 

So far most of the development work that has been 
carried out in this carbureter test plant has been with 
large size aircraft engines which had been tested previ- 
ously, so that the rates of air and fuel flow were rather 
closely known in advance. However, the plant has been 
designed to permit of a wide range of adjustment, a fact 
which will render it all the more useful now that lines 
of automotive work other than aircraft development will 
régain their pre-war importance. 


yew: Derbyshire (England) oil boring operations are said 
to have met with encouraging success recently. At Hard- 
stoft much water has been met with, which has delayed 
progress, but several gushes of gas have been encountered 
which are associated with the presence of oil. At Brimington, 
following repeated gushes of gas, the first traces of oil have 
been encountered. It is of the rough character known as 
“farmers’ oil,” but gives off an odor of paraffin. Receptacles 
for conserving oil, if it is tapped in quantity, are being ar- 
ranged on the spot. 
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New Golden, Belknap & Swartz Truck 
and Tractor Engine 


Will Enter Production in March with 
L-Head, 334 by 5-In. Powerplant, 
Adapted to Low-Grade Fuel 
— Built for Truck and 
Tractor Service 


production toward the end of this month on a new truck 

and tractor engine. This is a 3% in. by 5 in., four-cylin- 
der model, known as the AA, designed to handle low-grade 
fuel and is a new product in every respect, arranged to have 
the most advanced practice in detail design. 

The engine is laid out generally to accommodate itself to 
the demands of truck and tractor manufacturers and to fit 
the requirements of their particular chassis. The carbureter, 
for example, can be mounted on the left or right side of the 
engine. Thermo-syphon or pump water circulation can be 
used and battery or magneto ignition is ‘suitable, driving 
facilities being arranged to take ¢are of either. 

If the engine is used in tractor service, an oil cooler can 
be fitted, and if it is desired to mount a governor, there is a 
vertical shaft with a slotted end to take the governor drive 
and a flange face upon which to mount it. The engine is a 
fixed-head type with removable water header. Both halves 
of the crankcase are aluminum and the cylinders are cast in 
a block of gray iron. 

The pistons are the three-ring type, with oil relief holes 
drilled circumferentially below the lower ring to prevent oil 
pumping into the cylinders. 

There are also two grooves at the bottom of the piston skirt 
which act as oil retainers. The piston pin is anchored in the 
boss and the weight of the piston complete with the wrist 
pin and rings is 3 lb. 1 oz. The length of the piston is 3% in. 
The wrist pin bearing is 1% in. in width and 1 in. in diameter. 

The connecting-rods are 10% in. in length, center to center. 


"['ore Golden, Belknap & Swartz Co., Detroit, will be in 




















Front end of new Golden, Belknap & Swartz 3% by 5 in. 
truck and tractor engine 





They are machined quite closely for light weight, The weight 
of the connecting-rods is 2 lb. 4 oz. They are provided with 
lower bearings, 2 3/16 in. in width and 1% ‘in. in diameter. 
The crankshaft is 2% in. in diameter and is carried on three 
main bearings, the front being 3 in. in length, the center 2% 
in., and the rear 3 in. Both the main bearings and the con- 
necting-rod bearings are bronze-back, babbitt lined. 





Left side of. Golden, Belknap & Swartz engine, showing carbureter mounted on left side and detachable flange 
cover for thermo-syphon cooling; and right side, with carbureter mounted for hot spot manifold and magneto 
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The three bearings for the camshaft are die-cast babbitt. 
The main and connecting-rod bearings have the new Muzzy 
Lyon babbitt adjustment in place of shims. This is a solid 
piece of babbitt metal of the thickness of the ordinary group 
of shims, but has the advantage that it can be inserted beyond 
the inside of the bearing and then burnished out to form a 
part of the true bearing surface, eliminating the ordinary 
outlet for the oil which exists in the shimmed bearing. 

The babbitt is undercut at the center of the length of the 
bearing, so as to line up with the oil groove in the bearing, 
permitting the oil to have free flow at the bearing surface. 
When necessary to adjust. the bearings, the babbitt can be 
filed down to any amount, thus. permitting of very accurate 
settings on the bearings. 

The main bearings are supported in the crankcase, the cen- 
ter bearing being very heavily ribbed to give the desired 
rigidity and continuity of alignment. Each of the main bear- 
ing caps is held in place by four alloy steel stub bolts with 
castellated nuts, cotter-pinned into position. The timing 
gears are helically cut and are steel against semi-steel. The 
camshaft is om the right side of the engine and is an integral 
forging with.large bearings. 

The valves are driven through mushroom tappets, the tap- 
pet guides being locked by spiders bolted to the crankcase. 

Adjustment is made by means of a stud screwed into the 
end of the tappet and locked by a locknut. The valves have 
a port diameter of 1 11/16 in., and have a lift of 23/64 in. 
The valve passages are clear and of ample size, as will be 
noted from the illustration showing the cylinder block with 
the valve ports exposed. 

The course of the intake gases depends upon the side of 
the engine upon which the carbureter is mounted. When 
the mounting is as shown in the illustration herewith, the hot 
spot type of manifold is used with the intake partially inte- 
gral with the exhaust, securing the desired preheating effect. 
The hot spot construction is used even if the carbureter is 
mounted on the opposite side, as the store is so arranged that 
the intake gases are drawn from the store between the cylin- 
der blocks. 


AUTOMOTIVE INDUSTRIES 
AUTOMOBILE 


‘March 20, 1919 


46 
A4 
42 
40 
38 
ww 36 
> 34 
£32 
ce 30 
2 28 
26 
24 


REVS. PER MIN. 


GBS. 


Horsepower curve of new Golden, Belknap & Swartz 
3% by 5 in. truck and tractor engine 


Lubrication is by full pressure system, with no splash. The 
oil pump is driven off the water pump shaft and is a gear 


type. It is mounted on the exterior and can thus be readily 
removed for inspection. Pressure can be regulated to suit 
requirements. There is provision for mounting a pressure 


gage on the dash, this gage being shown closely connected to 
the engine in the left-side view. The oil relief or pressure 
regulation is external, being readily made with a screwdriver 
and wrench. This adjustment is located on the outside of the 
engine at the point at which the oil filler neck leaves the 
crankcase. 

Under ordinary conditions the oil is fed under a pressure 
of 15 lb. per sq. in. The oil leads are self-contained, taking 


the oil from the pump direct to each of the three main bear- 
ings, and another lead for pressure passes through the pres- 
sure gage. The crankshaft is drilled through the cheeks to 





Cylinder block of Golden, Belknap & Swartz truck and tractor engine and piston and 
camshaft assemblies 


connecting rod and 
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the crank pin, which is also drilled to feed the oil to the 
lower connecting-rod bearing. As the oil is fed under pres- 
sure and since it is supplied in superfluous quantities, there 
is a marked spray off the lower ends of the connecting-rods 
which lubricates the internal walls of the cylinder. 

In ordinary practice, the engine will be cooled by pump 
circulation. The water pump and the magneto are driven off 
the same shaft when magneto ignition is used, and this same 
longitudinal shaft also provides a drive for the oil pump, as 
well as for the governor when fitted. A study of the water 
outlet header will show that this is suitable for either pump 
or thermo-syphon circulation. Should the thermo-syphon 
cooling be used, the cap flange on the left side of the engine 
is removed and the water connection made here instead of at 
the pump. 


No accessories are furnished with the engine. The mount- 


British Papers on 


BOUT a year ago there was considerable discussion in the 
British press in regard to the need of some method of 
ventilating and discussing the difficulties with which design- 
ers of motorcycles were faced. The matter was immediately 
considered by the Council of the Institution of Automobile 
Engineers, and after a conference with technical representa- 
tives, of some of the motorcycle manufacturing firms, the 
Institution undertook to arrange meetings to deal specially 
with points in connection with motorcycle design, provided 
that sufficient support was forthcoming from those interested 
in that branch of the industry. A large number of motor- 
cycle engineers have since joined the Institution, we are 
informed. 
Two meetings were arranged in Birmingham, to form part 
of the regular Institution session, and the papers for these 
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ing is designed for three-point suspension, and the overall 
dimensions are 34 1/16 in. in length, 31 in. in height and 23% 
in. in width. The engine is produced with a No. 3 S. A. E. bell 
housing as standard, the starting motor mounting being in 
this bell housing. There is a generator mounting on the rear 
of the timing gear housing on the right side of the engine, if 
the magneto is used, or the generator may be mounted on the 
shelf in which the magneto is shown in the accompanying 
illustration. These various locations for mounting different 
accessories or auxiliary units give the engine a very elastic 
make-up. 

The general power characteristics of the engine as shown 
from tests on the fan dynamometer give 42 hp. at 1600 r.p.m., 
with the maximum torque at 800 r.p.m. The governed speed 
is 1400 rpm. The weight of the engine without ignition 
system or carbureter is 410 lb. 


Motorcycle Design 


meetings deal specifically with points connected with the de- 
sign of motorcycles. The first paper, which was read at the 
Birmingham Chamber of Commerce on February 20, by D. S. 
Heather, was entitled “A Survey of Current Motorcycle 
Design.” 

Mr. Heather wrote as a rider, rather than as a designer 
of motorcycles, and this was perhaps rather fortunate, 
for it is believed that it is just this point of view that the 
motorcycle manufacturers often lack. The criticism made by 
Mr. Heather was not entirely uninformed, however, as he has 
been connected with the motor car side of the industry for 
some time. 

The second paper on the subject will be read on March 20, 
at the same place, by Eric Caudwell, and is announced to be 
composed chiefly of constructive criticism. 





New Organization of the 


WASHINGTON, March 17—Maj.-Gen. Chas. P. Menoher, 
Director of Air Service, has announced a new organization as 
follows: 


Executive Staff 


Executive Officer, Col. Milton F. Davis, A.S., 

First Assistant Executive, Col. William E. Gillmore, A.S., A. 
Second Assistant Executive, Maj. Horace M. Hickam, A.S., A. 
Third Assistant Executive, Brig. Gen. William Mitchell, U. S. A. 
Fourth Assistant Executive, Lt. Col. William F. Pearson, A.S., A 


Technical Advisory Staff 


Supply 
Chief, Air Service Property, Lt. Col. Augustine W. Robins, A.S., A. 
Chief, Air Service Procurement, Col. Chalmers G. Hall, A.S., A. 
Chief, Air Service Materials Inspection, Lt. Col. George W. Mixter, 
A.S., > 
Chief, Air Service Finance, Lt. Col. Alex. C. Downey, A.S., A.P. 
Chief, Air Service Aeronautical Engineering, Col. Thurman H. 


Bane, A.S., A. 


Training and Operations 
Chief, Air Service Training (Detail to be announced later). 


Chief, Air Service Operations, Lt. Col. Lewis H. Brereton, A.S., A. 
Chief, Air Service Gunnery, Lt. Col. Harold E. Hartney, A.S. : 
Chief, Air Service Communications, Col. Clarence C. Culver, A.S., A. 
Chief Air Service Balloons and Airships, Col. Charles DeF. Chand- 
ler, A.S., A. 
Administrative Staff 
Chief, Air Service Personnel, Lt. Col. Rush B. Lincoln, A.S., A. 
Chief, Air Service Inspector, Lt. Col. Frank M. Andrews, A.S., A. 
Chief Surgeon, Air Service, Col. Albert E. Truby, M.C. 
The following named officers have been designated as an Advis- 
ory Board, Air Service: 
Col. Walter G. Kilner, M.A., A.S.A., 
Col. Arthur L. Fuller, A.S.A,, 
Col. Henry C. Pratt... A.S.A., 
Lt. Col. George B. Hunter, "A.S.A., 
Lt. Col. Henry W. Harms, J.M.A., A.S.A., 
Maj. Charles R. Cameron, A.S.A., Secretary. 
and the following named detailed for duty in the Office of the 
Director of Air Service, as indicated: 
Assistant to Executive Officer, Lt. Col. Oscar Westover, A S., A.P. 
Assistant to Second Assistant Executive, Maj. John B. Reynolds, 
A-S.A 
Assistant to ag Yona Executive, Col. Thomas PeWitt Mill- 
ing, M.A., S.A. 
Assistant to rs Assistant Executive, Maj. Walter H. Frank, 
J-M.A., A.S.A. 


United States Air Service 


Assistant to Fourth Assistant Executive, 
J.M.A. o9 A.S 


Assistant to Chief, ‘Air Service Materials Inspection, 
D. Reardan, A.S., A.P. 


Assistant to Chief, Air Service Finance, Lt. Col. 
J.M.A., A.S.A. 


Assistant to Chief, Air oe Finance, Lt. Col. 
Chord, J.M.A., 


Assistant to Chief, Air ae Aeronautical Engineering, Lt. Col. 
Byron Q. Jones, M.A., S.A. 


Assistant to Chief, Air 
Dargue, M.A., A.S.A 


Asgistant to Chief, Air Service Personnel, 
4.5, zs 


Legal Advisor to Director of Air Service, Maj. J. Gowan Roper, J.A. 


The following chart explains the various functions of the Exec- 
utive Staff: 


Maj. Raycroft Walsh, 


Lt. Col. John 


Jacob E. Fickel, 


William C. Me- 


Service Training, Lt. Col. Herbert A. 


Lt. Col. Hollis C. Clark, 


Director of Air Service 


Ra ig Officer , 2 
Col. M. F. Davis 3 


eee — Foreign Representation 
Advisory Board .. (to be announced later) 
Col. W. G. 
Col. A. L. 
Cet 22. SC. 
Lt. Col. G. B. Hunter. 

Lt. Col. H. W. Harms. 
Maj. C. R. Cameron. 


Kilner. 
Fuller. 
Pratt. 


EXECUTIVE STAFF 








ist Asst. Executive, 
Col. W. E. Gillmore. 
——— Advisory Staff, 
ply: 
Chief, A. S. Property, Lt. 
A. W. Robins. 
Chief, A. S. Procurement, 
Cc. G. Balt. 

Chief, A. S. Materials Inspéc- 
tion, Lt. Col. A. C. Downey. 
Chief, A. S. Aero. Engineers, 

Col. T. HB. Bane. 


sup- 
Col. 
Col. 


2nd Asst. Executive, 

Maj. H. M. Hickam. 
Information, 
Statistics, 
Publicity. 


3rd Asst. Executive, 
Brig. Gen. William Mitchell. 
Tech. Advisory Staff, 
Training and Operations, 





Chief, A. S. Training 
(to be announced later). 

Chief, A. S. Operations, Lt. Col. 
L. H. Brereton. 

Chief, A. S. Gunnery, Lt. 
H. E. Hartney. 


Col. 


Chief, Ps _S. Communications, 
Col. € Culver. 
Chief, 4 %. Balloons and Air- 


ships, Col. C. DeF. Chandler. 


4th Asst. Executive, 

Lt. Col. W. F. Pearson. 
Administrative Staff: 
Chief, A. “S. Personnel, Col. -R. 

B. -Lincoln. « 

Chief, A. S. Inspector, Lt. 
. M. Andrews. 
chief Surgeon, A. S., Col. 

Truby, M.C 
Routine Executive, A. 
tions. 


Col. 
A. E. 


S. Func- 
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Walker Automatic 
Gear Tooth Rounding 
Machine 


Can Be Set to Round Meshing Edges, 
or to Remove Burrs Left by 
Cutters or Hobs 


such as are used in gearsets, presents a peculiar problem 

in machining which necessitates the use of a special 
machine. The newest of these has been brought out by the 
Charles H. Walker Machinery Co., Detroit. This machine can 
be used either for rounding the meshing gear edges or it can 
be so set up as to efficiently remove the burrs left by the 
cutter or hob on spur gears, straight and spiral bevel gears, 
helical gears and worm wheels. 

The machine has capacity for any gear up to 30 in. diam- 
eter by 12 in. face and of any standard or special pitch from 
20 to 2% pitch and of any number of teeth. When used for 
rounding purposes the machine will round the entire end of 
the tooth for 180 deg. at any desired radius. In rounding the 
tooth the cutter takes off the surplus metal at the root of the 
tooth, thus freeing the gear of burrs and eliminating the filing 
work sometimes necessary. 

The gear is held rigidly during the cutting operation. The 
cutter starts at one side of the tooth and works around it, 
finishing on the other side. Owing to the fact that the gear 
is held rigidly during the cutting operation, there is no back- 
lash and the cutter cuts both sides of the tooth equally. There 
is a quick return movement to bring the cutter back to its 
starting position rapidly. While the cutter is going back to 
starting position the table is moved out and in, bringing the 
next tooth to be rounded in mesh with the indexing rack, thus 
automatically indexing and centering the tooth in correct re- 
lation to the cutter. 

The indexing rack is cut with teeth of the same pitch as the 
gear to be rounded. It meshes a trifle below the top of the 
gear so as not to interfere with the cutter, and due to its 
solid mesh the indexing rack holds theetooth being cut rigidly 
throughout the cutting operation. The indexing method is 


P sue as ar the edges of teeth of sliding meshing gears, 





Indexing mechanism, showing how indexing rack meshes 
with gear below its top surface 








Walker automatic gear-tooth rounding machine 


simple, getting away from change gears, ratchets and other 
devices. 

Owing to the automatie operation of the machine, one 
operator can handle a number, depending on the class of 
work. Ordinarily, an operator can handle three to four ma- 
chines on a production basis. The cutter spindle is driven 
by an independent shaft and is mounted in a double eccentric, 
allowing the spindle to be offset to accommodate gears up 
to 2% pitch. 

The driving mechanism is enclosed and includes a three- 
step cone pulley. There is a clutch shift lever to stop and 
start.. The machine camshaft is driven from the powershaft 
by a worm drive, and the camshaft is lubricated by a belt 
carrying an oiler spring which picks up oil out of the reser- 
voir in the sump below the camshaft in the main body of the 
machine. This oiler spring lubricates both the cams and cam 
rollers, worm and worm wheel. The drive from the cam- 
shaft controls the operation of the table and also the oscilla- 
tion of the cutter. 

For the motion of the table the cam operates through 
lever arms which are shown in the exterior view of the 
machine, and for.the oscillation of the cutter the motion is 
imparted by a rack which is operated from the cam. The 
pinion operated by the rack is solid on the same shaft as the 
gear wheel, which meshes with the spindle sleeve. The up- 
ward motion of the rack revolves the pinion half way around, 
causing the entire spindle head to operate. The cam is so 
shaped that a quick-return movement is given to bring the 
cutter back to its original position. 

The machine is fully equipped with the customary adjust- 
ments. The elevating screw gives 12 in. vertical adjustment 
to the knee. The arbor support will hold the gears in any 
desired position, there being an adjustable work head which 
can be tilted forward 20 deg., allowing the tooth to be rounded 
without reducing its face, the angle of course being set to 
conform with the pressure angle of the teeth. 

The work head is fastened to T slots in the table and there 
is a removable table splash pan. The cutting compound is 
carried in the base of the machine and is pumped by a 
plunger pump, operated by an eccentric off the powershaft. 

The cutting compound is carried to the work and guided by 
means of a removable cutter splash guard to the table srlash 
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Indexing Rack in position 
when Tooth is being rounded 








Gear in position to 


have Tooth rounded WANS indexing Rack Spring 


indexing Rack in position to C et Sl 
engage and index next /- : 


. Indexing Rack Stop Screw 
Tooth to be cut ' sy: 


which controls swing of Rack 


Gear in “out” position. As Gear ¥ 
moves in it meshes with x° 
Rack and is indexed . 





Diagram of indexing mechanism, showing cutter and 
starting position 


pan, draining back to the base without piping at any position 
of the knee or table, owing to the enclosed knee construction. 

The cutters are made with the same angle as the pressure 
angle of the tooth. The point of the cutter is cut off as much 
as possible, so that the cutter just fits in the tooth space. 
Therefore, the larger the pitch the larger and stubbier the 
cutter. The end of the cutter acts as an end mill and 
removes the surplus metal at the root of the tooth. 

The present machine is based on the machine designed in 
1912 by Fred Heal of the Detrfit Standard Gear Co., Detroit. 
All of the patent rights on this type of machine have been 
assigned to the Charles H. Walker Machinery Co. 


Norwegian Grinding Wheels 


NORWEGIAN company in Arendal is supplying grinding 

wheels produced in electric furnaces. Their.“Sika” wheels, 
suitable for castings and coarse work, are made of fused 
carbide o fsilicon (SiC.), which produces gray-green crystals 
of great hardness, generally known as “carborundum.” Their 
“Durabit” wheels (suitable for grinding hard steel) are made 
of aluminum oxide (A1.0,), known as artificial corundum, 
obtained by fusing bauxite into red-brown crystals. 
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Double Eccentric Construction, 
Allowing Spindle to be offset to 
accomodate Gears up to 21/2 pitch 


Gear solid on Shaft with Pinion and in 
Mesh with Spindle Sleeve 


Pinion operated ZY 
by Rack 


Rack Operated : 4 


by Cam | N 











Cam Worm Wheel = 


Cam Roller 





Cam Shaft 











| 
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Method of driving cutter by means of rack and pinion 





The crystals are ground to powder and sorted mechanically, 
ranging from No. 10, which is the coarsest, to No. 250, which 
is the finest polishing “flour.” To produce grinding wheels, 
the powders are generally mixed with some binding medium 
as clay having a melting point of 2200 to 2500 deg. F. The 
dises are first formed in hydraulic presses, then exposed to 
the above temperature in an electric furnace, where the clay 
fuses and the whole becomes a hard, homogeneous mass. 
The hardness is proportionate to the quantity of clay used. 

Shellac or water glass is also used as binding materials, in 
which case the temperature varies from 350 to 550 deg. F. 

All wheels are provided with lead bosses and turned in the 
lathe after completion so as to be accurately centered. The 
elastic shellac wheels are turned with diamond tools, the oth- 
ers by rotating conical steel cutters—Teknisk Ukeblad. 





Left—93-tooth 7-9 pitch flywheei ring gear rounded in 


3 min. 20 sec. The 32-tooth 6-8 pitch gear is rounded in 
1 min. 6 sec. 
Center—The 17-tooth 5 pitch cluster gear herewith was 
rounded in 1 min. 8 sec. 
Right—This 33-tooth 6 pitch gear was rounded in 2 min. 


10 sec. on the Walker machine 
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On | 
Proportioning 
Engine Bearings 


An Analysis of the Crank-Bearing 
Loads in a Four-Cylinder, Three- 
Bearing Truck Engine 
Under Different Condi- 
tions of Operation <2 


* 


By Otto M. Burkhardt 


regarding the proper proportions for crankshaft bear- 
ings. The writer therefore has worked out a method for 
determining these proportions,’ based on the principle that 
the necessary dimensions are a function of the load the bear- 
ing has to carry. A separate analysis is required for each 
type of engine, and in this paper we will confine ourselves to 
the most popular of all types, the four-cylinder four-stroke 
engine. The analysis will be further limited by assuming the 
engine to be intended for motor truck work. 
First of all, it is necessary to ascertain the bearing loads 
pertaining to the four limiting conditions of operation: 
1—Engine running light at low speed. 
2—Engine running at low speed under full power. 
3—Engine running light at maximum speed (1000 r.p.m.). 
4—Engine running at maximum speed under full power. 


Case I. 


In Case I, the loads acting on the crankshaft will neces- 
sarily be very small—in fact, negligible. We may, therefore, 
dismiss this case as of no consequence. 


Case II. 


In this case, on account of the low speed we may neglect 
the centrifugal and inertia forces. There are then left for 
consideration the pressures due to the gaseous mixture (ex- 
pansion and compression ¢trokes). 

The mean pressure during the expansion stroke we will 
denote by P and the mean pressure during the compression 
stroke by p. The average pressure on any one crank pin dur- 
ing four consecutive strokes, i. e., expansion, exhaust, suction 
and compression, is then 


~m P+O+O0O+>p P+p 


From the diagram, Fig. 5, which is laid out for a particular 
engine to be specified further on, we obtain 

P = 2380 lb. and p = 272.5 lb. 
Hence for this specific case we obtain an average crank pin 
pressure of 

_ 2380 : 272.5 — 663 Ib. 

The crank pin load is divided between the main bearings 
in definite proportions. Referring to Fig. 1, we note that 
these partial loads on main bearing I may be expressed as 
follows: 


"| reears exists considerable uncertainty among designers 





— 





*From a paper read before the Buffalo Section of the S. A. E. 








Longer Center Bearings 


N this article, Mr. Burkhardt, who is mathematical 

research engineer for the Pierce-Arrow Motor Car Co., 
shows that in a 3-bearing 4-cylinder engine, as commonly 
used on motor trucks, the load on the center bearing is 
very much greater than most designers realize, to judge 
by the dimensions they give to this bearing. 


All the factors on which the load depends, viz., explo- 
sion and compression pressures, inertia forces of engine 
reciprocating parts and centrifugal forces on rotating 
parts, are taken into consideration, and the loads wre 
determined for both low speed-full load and high speed- 
no load operating conditions. 


Mr. Burkhardt finds that the center bearing should be 
considerably longer even than the rear end bearing, 
which, in addition to its other loads, has to carry the 
weight of the flywheel. 








Load during expansion in cylinder I= P x> lb. 








- “exhaust x se i= 08: 

Ki “suction = I= OB. 

si “ compression =p — lb. 

" “ expansion “ “ T=PxX—- bb. 
“5 “ exhaust “ = H=0h 

. “ suction wi « H=OB. 

sy “compression * Bex —" lb. 


From this it follows that the average pressure on main 
bearing I during one complete cycle is 


c-a 
c 


a a e-a 
Fa +8 +P +P oe _ P+p 


A 4 


U 


P= 





* Exactly the same loads as enumerated above are impressed 

on main bearing III in consequence of the forces acting in 
cylinders III and IV. All forces here under consideration 
act in the same direction. It is, therefore, evident that the 
average load on the central bearing is equal to the difference 
between the sum of the average loads on all four crank pins 
and the loads on the two end bearings. Hence, the average 
pressure on the central bearing during four strokes is 





P+p P+p P+p 
pr=4x—7?—2 x oe 
| 
Lp. al 7s C=/34 ———_+ 
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Fig. 1—Layout of crankshaft 
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Fig. 2—Crankpin pressure 
diagram for light load at high \ 
speed 
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In our particular example we obtain 
for the end bearings I and III an av- 
erage pressure of 


© PoRTION oF Crank Pin Load 


__ 280 4+ 272 
ae em 


, 


= 663 lb. 


and for the central bearing we obtain 


,_ 2880 + 272 


= 9 = 1326 lb. 


Case III. 


In this case, we may neglect the 
pressures due to the gaséous mixture. 
The only forces to be considered are 
those due to the inertia of the recip- 
rocating parts and the centrifugal 
forces. Now, as the inertia forces are 
affected by the angularity of the con- 
necting rod, and as the centrifugal 
force is cortinually changing in di- 
rection, no simple universally applic- 
able formula can be evolved for mag- 
nitude and direction of the various 
mean pressures, as in the former case. 
We shall, therefore, confine ourselves 
| to one particular example, that of a 
| 4-cylinder engine of 4%-in. bore by 
| 6%-in. stroke. The total reciprocat- 
ing weight, consisting of the piston 
I with pin, rings, set screw and the 
small end of the connecting rod, is 7% 
lb. The total rotating weight acting 
on one crankpin is 5% lb. The inertia 
and centrifugal forces are all calcu- 
lated for 1000 r.p.m. of the engine. 

The inertia forces acting on the 
crankpin during one revolution are 
represented in magritude and direc- 
tion by the diagram, Fig. 2, which re- 
sembles a lemniscate. This diagram 


= ‘t's of forces includes certain horizontal 
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Fig. 4—Resulting loads on end bearings 


IN POUNDS. 


Fig. 3—Diagram showing distribution 
of crankpin loads between main bear- 


component forces which have their 
origin in the angularity of the con- 
necting rod. The concentric circle 
shown in the same figure represents 
the centrifugal forces (530 lb.) acting 
on the crankpin. If now the inertia 
forces are combined with the centri- 
fugal forces as indicated by dotted lines for one crank posi- 
tion, we obtain a diagram of elliptical shape which represents 
magnitude and direction of the resulting loads on the crank 
pin. : 

From this latter diagram we find that the maximum load 
on the crank pin is 1415 lb., the minimum load is 530 lb. 
and the average load is 940 lb. 

These crank pin loads are divided between the main bear- 
ings in a definite proportion, as already explained. The 
partial loads, in the proportions indicated in Fig. 1, are 
graphically represented in Fig. 3, where they are desig- 


ings 


nated as fractions and = of the total’ crank pin load. 


(Note that a larger scale has been chosen.) 
To determine the load on the end bearings, we have to 


combine components 1, 2, 3 and so on to 24 of the-——diagram 


c-a 


dia- 
c 


gram, i.e. with 13, 14, 15 and so on to 12. This yields the 
diagram of resulting forces which is marked “Resulting 
Loads on End ‘Bearings I and III.” 

The same principle of combination must be followed in 
determining the loads on the central bearing. However, 
since the central bearing is affected by the loads on all of 
the four crank pins, it is evident that the resulting loads are 
all twice as large as those acting on the end bearings. 


with simultaneously acting component forces of the 
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In the present case, we must, further, consider the centri- 
fugal forces due to the crank pins and the adjacent crank 
cheeks. The crank pin and those portions of the adjacent 
crank cheeks which are not balanced in their own plane 
weigh, for the engine under consideration, about 6 lb. The 
centrifugal force due to this mass is 575 lb. at 1000 r.p.m. 
If we denote this centrifugal force by C we find by reference 
to Fig. 1 that each of the two main bearings I and III re- 
ceives the partial load: 


le=C+-—C % =¢ Seo 


Substituting the dimensions given in Fig. 1, we obtain 


2x9—%—13—% 


Le = 575 X 3% 





= 225 lb. 


Again the load on the central bearing is twice as large as 
the load on either end bearing, that is, 450 lb. We may now 
determine the total load on the end bearing which, by virtue 
of the existing symmetry, at the same time represents one- 
half of the total load acting on the central bearing. 

In Fig. 4 the triangular thin line diagram represents the 
loads due to connecting rods I and II, III and IV, respec- 
tively, on the two end bearings, while the concentric circle 
represents the centrifugal force of 225 lb. If corresponding 
forces of these two diagrams are combined, taking account 
of their phase relation, as indicated by dotted lines, we obtain 
the resulting forces acting on the end bearings. The result- 
ing diagram (heavy lines) shows a maximum load of 875 lb. 
and a minimum load of 385 lb., and by summation we obtain 
the average load of 600 lb. While these loads have been 
calculated for the two end bearings, we can find from them 
the loads on the central bearing by simply multiplying them 
by two. This gives a maximum load of 1750 lb., a minimum 
load of 730 lb. and an average load of 1200 lb. 


Case IV. 


In this case we have to deal with the forces due to the 
gaseous mixture as well as with centrifugal and inertia 
forces. While the writer does not underestimate the diffi- 
culty of determining exactly the forces acting during the 
expansion and compression strokes, a fair estimate of these 
forces may be made from the diagram Fig. 5. This diagram 
has been drawn to conform as nearly as possible to indicator 
diagrams obtained in practice. It represents a total of 1040 

ft. lb. of work, which in the case of a 





See 4-cylinder engine when running at 
8000—, 
Be 7 1000 r.p.m. would mean. 
F 1400 x 4 « 500 as 
7000 \ 33000 = 63 indicated horse- 


| power. 
| \ If we allow about 14 per cent for 
6000. | \ engine friction, we obtain an effective 
| 





| \ output of 54 hp. This in turn corre- 




















Fig. 5—Cylinder pressure diagram cnd | 


100 lb. per square inch of piston area. This may be somewhat 
higher than what is generally obtained with truck and tractor 
engines; it is, however, less than the rather desirable stand- 
ard set by aircraft engines which we endeavor to approach. 

With this mean effective pressure as a basis, the horse- 
power output at 1000 r.p.m. can be determined for any sim- 
ilar engine by means of the simple formula: 


bb? sx 


HP ss 10 


where - 





b= bore in in. 
s = stroke in in. 
n = number of cylinders. 

The pressure due to the gaseous mixture throughout the 
stroke, as determined from Fig. 5, together with the inertia. 
forces and certain horizontal components due to the angu- 
larity of the connecting rod, are graphically represented by 
the irregular thin line diagram of Fig. 6. Of course, during 
the expansion stroke there are gaseous forces of considerable 
magnitude, while during the next three strokes the inertia 
forces predominate. This accounts for the reappearance of 
the same force diagram which was shown in Fig. 2. The 
circle sh6wn in Fig. 6 represents the centrifugal force acting 
on the crankpin. If now we combine corresponding forces: 
as before, we obtain the total load on the crankpin as repre- 
sented by the heavy line diagram. 

From the latter we obtain the following characteristic 
loads: 

Maximum = 4075 lb. Minimum = 530 lb. Average = 1230 
Ib. 

These loads are divided between the main bearings in the 


proportion of — +.to © =< These partial loads are represented 


in Fig. 7. Sila to obtain from these the load on the end bear- 


ings we have to combine forces 1, 2, 3 and so on to 24 of the 


graph with forces 13, 14, 15 and so on to 1 of the — graph. 


This yields the irregular thin line diagram shown in Fig. 8. 
If the resultant forces so obtained are now combined with the 
centrifugal forces shown in the same figures, we obtain the 
heavy line diagram which represents the resulting forces 
acting on the end bearings. 

The characteristic loads obtained from this diagram are: 

Maximum = 2945 lb. MMmimum = 380 lb. Average — 1000 
Ib. 

To obtain the loads on the central bearing due to crank- 
pins 1 and 2, we have first to combine forces 1, 2, 3 and so on 


to 48 of the ~ diagram with 13, 14, 15 and so on to 1 of the 


diagram. This yields the diagram shown in Fig. 9. This 


diagram also represents the forces on the central bearing 
due to crankpins 3 and 4. We must, however, bear in mind 
that the latter are in phase 360 degrees behind the former. 
If we, therefore, combine forces 1 to 24 of the diagram im 
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Fig. 9 with forces 25 to 48 of the same diagram we obtain 
the irregular thin line diagram shown in Fig. 10. 

If these forces are in turn combined with the centrifugal 
forces also shown in Fig. 10, a final diagram is obtained 
which represents the total load on the central bearing. 

We obtain from this diagram the following characteristic 
bearing loads: 

Maximum = 2690 Ib. Minimum =— 580 lb. Average = 1500 
lb. 

The same force diagram is obtained whether the firing 
order is 1-3-4-2 or 1-2-4-3. 

The various bearing loads so far obtained are compiled in 
Table I, in which are also given certain figures representing 
the proportional lengths required for the different bearings. 
The crankpin length has been taken as unity. These relative 
figures presuppose that the crankpins and the main bearings 
are of equal diameter, which is considered good practice for 
three-bearing shafts. 


TABLE I. 
Running 
condition Condition Crank- End Center 
of engine of load pin bearings bearings 
Low speed ...... Maximum 5200  _—-3600 ,2600 
Full power ...... Average 663 663 1326 
Relative 
bearing length 1 1 2 
High speed ..... Maximum 1415 875 1750 
Zero power ..... Average 940 600 1200 
Relative 
bearing length 1 .64 1.28 
High speed ..... Maximum 4075 2945 2690 
Full power ..... Average 1230 1000 1700 
Relative 
bearing length 1 .812 1.38 


From the first group of forces pertaining to low engine 
speed and full horsepower output, we note that the effective 
lengths of the crankpins, the end bearings and the central 
bearing should be in the proportion of 1 to 1 to 2 respectively. 
From the second group of forces we note that for high 
engine speed and zero power output the effective bearing 
lengths should be made in the proportion of 1 to 0.64 to 1.28. 
Finally, for high speed and maximum power output the bear- 
ing lengths should be made in the proportion of 1 to 0.812 
to 1.38. 

To make the best use of these figures we must compromise. 


{ 






— "Sar Patt 





Fig. 7—Each end bearing’s 
share of the crankpin 
pressures 


rig. 6—Crankpin pressure 
diagram for full load 


Fig. 8—Pressures shown 


For instance, the engine here under consideration will run 
at high speed (near 1000 r.p.m.) about 80 per cent of its 
life, under which condition it develops power varying from 
zero to the maximum output. The limiting conditions are 
Case III and IV. The bearing lengths required to conform to 
this running condition are the mean of the lengths determined 
for the limiting cases, hence, 

Relative end bearing length =e 


1.28 + 1.38 
1287138 _ 1.33. 


— 0.726; 
Relative center bearing length = 


We are at present concerned with the problem of minimizing 
the unavoidable wear and preventing uneven wear which 
causes unnecessary stresses in the structural parts. This 
requires that adequate attention also be given to the remain- 
ing 20 per cent of the engine’s life, during which it is run- 
ning at low speed developing full power, as investigated under 
Case II (acceleration and hill climbing). 

This consideration leads to the following final propor- 
tions: 
Relative crankpin length — 1. 
Relative end bearing length = 80 per cent of 0.726 + 20 per 

cent of 1= 0.78. 
Relaitve central bearing length = 80 per cent of 1.383 + 20 

per cent of 2 = 1.46. 

Let us choose for our example an effective crankpin length 
of 2% in. We then obtain end bearings of 

0.78 X 2% = 1 15/16 in. length 
and a central bearing of 
1.46 * 2% = 3% in. length. 

The front end bearing should be lengthened about 5/16 in. 
to allow for the load due to the timing gears, whereas at least 
1 in. effective length should be added to the rear end bear- 
ings to compensate for the effect of the clutch and the fly- 
wheel. Allowing further % in. for each fillet we obtain the 
following compilation: 


TABLE II. 
Nominal Allowance Other Actual 
Bearing length for fillets allowances length 
Crankpin ..... 2% 2x %=—% 2% 
Front end..... 1 15/16 % 5/16 2% 
Rear end ..... 1 15/16 ie 1 1/16 3% 
Central ....... 35% 2x%=—% 3% 


Some consideration may now be given to the diameters 
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in Fig. 7 combined with 
centrifugal force on crank- 
shaft 
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Fig. 10—Diagram of 
total load on central 
bearing 
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of the crankpins and the journal bearings. In Fig. 5 it is 
shown that the maximum tangential effort. is 3070 lb. This 
force when exerted on crankpin I or III can be resisted only 
through forces set up in crankpins II and IV respectively. 
The lever arm on which the force cf 3070 lb. acts is the dis- 
tance between the centers of the crankpins. Consequently, 
crankpins II and IV are subject to a twisting moment of 
3070 & 63% = 20700 lb.-in. 


The elastic limit of the crankshaft material may be taken 
as 80,000 lb. per square inch. The factor of safety desired 
is 10. Denoting by d the diameter of the crankpin, we have 
the following equation: 


nities J - 80,000 

“a *** = 

Hence 
@ = 13.18 or = d = 2.36, say 2%. 

Let us now compare our results with others advanced by a 
highly esteemed authority. This authority states: “The aver- 
age lengths for the three main bearings, taking the length 
of the connecting rod big end bearing as 1, are 1.21 for the 
front, 1.17 for the middle and 1.48 for the rear.” These re- 
sults deviate considerably from those arrived at above, which 
is due to the fact that they were obtained by measuring up 
the bearings of a number of engines. Now, it is a fact that 
of these engines only one or at most a few had their bear- 
ings even nearly properly proportioned, and the influence of 
the great amount of data from engines with improperly pro- 
portioned bearings spoiled the results. 


Another rule of thumb is to the effect that the crankpin 
diameter should be 0.4X%6+% in. With this formula we 
would obtain for our engine a diameter of 2.05 in. By sub- 
stituting this in our equation for d we find the factor of 
safety from the equation— 


or 
F =: 65. 
This is obviously too small for so important a part as’ the 
crankshaft. 


Liberty Carbureter Air Intake 


canons the closing days of the war a number of tests 
were conducted at Detroit and McCook Field, Dayton, to 
determine the best way of modifying the carbureter air 
intake on the Liberty engine to decrease the fire hazard. 
The accompanying illustration shows the design which 
was found to be the most satisfactory for this purpose. 
It consists of a T-shaped casting, with the air intake extend- 
ing upwards, in the form of a pipe stack, through the top of 
the engine bonnet. Drain tubes are provided at either end to 
carry the gasoline waste outside of the fuselage. 


Dynamometer and flight tests made at McCook Field 
demonstrated the new arrangement to be fully as efficient, as 
regards its effect on engine output, as that of the old, while 
the fire hazard has been greatly reduced, as all gasoline 
drippings are conducted away from the hot engine V, and 
the carbureter back-fire flame is carried out of the hood. This 
thorough gasoline drainage and consequent absence of com- 
bustible vapor also protects the pilot against the fire hazard 
due to incendiary bullets passing through the bonnet. 


With this construction it is not difficult to make an inspec- 
tion or a change of jets. By sliding up the pipe stack, spring- 
ing off the attaching bails and disconnecting the drain tubes, 
the manifold can be moved forward or backward, as desired, 
to reach the jets of either carbureter. 


The changes necessary in making this installation consist 
of replacements to provide clearances for the new intake 
stack and its parts. These changes consist of a new offset or 
curved intake header water outlet extension, and a new offset 
or curved carbureter throttle control connection. New and 
larger drain tubes are also included. 

A hole had to be cut in the engine bonnet to provide for the 
exit of the air intake pipe stack, which is cut at an angle 





above the top of the bonnet, so that pressure may be pro- 
duced in the air intake by the propeller slip stream. 























Two views of the new carbureter air intake developed for 
Liberty aircraft engine to reduce fire hazard 
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Cuseienes: Minsaiens on 
Tractor Engines 


UST is the bane of tractor engines and tractor 

mechanism in general. It gets into the cylin- 
ders, the crankcase and gear case, and works havoc 
with bearings and joints. Much attention has been 
paid to the problem of keeping it out of the cylin- 
ders. The carbureter air inlet is provided either 
with a sort of periscope which draws the air from 
above the normal height of the dust cloud, or, more 
frequently, with an air cleaner or an air washer 
designed to abstract all of the dust from the air 
before it enters the engines. 

There is, however, another breathing organism in 
the engine, namely, the crankcase. A few engines 
are operated with absolutely closed crankcases and, 
therefore, cannot accumulate any dust in their oil 
pans. Unfortunately this system is impossible where 
splash lubrication is used, as the oil would be foreed 
out through the bearings and through joints in the 
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crankcase walls. The oil, of course, is also forced 
out with other systems of lubrication by the excess 
pressure in the case, but when it is not intended to 
use the oil over, this does not matter, except for 
the fact that the machines will probably be mussed 
up considerably. 

Closing the crankcase absolutely can hardly be 
considered a general solution of the difficulties re- 
ferred to in the foregoing. In a two cylinder opposed 
engine, for instance, there is a very strong fluctua- 
tion of pressure with the simultaneous inward and 
outward movement of the two pistons respectively, 
and in a four cylinder engine there is a moderate 
fluctuation in pressure due to the unequal velocities 
of the upward and downward moving pistons. 

There are, generally speaking, two types of 
breathers. In one design the flow of air both into 
and out of the crankcase is practicaly unobstructed, 
but there are a series of inclined, staggered partition 
walls extending part way across the passage. The 
oil particles, striking these walls, adhere to them, and 
when a sufficient quantity collects it flows to the 
lower edge of the wall and is carried back into the 
crankcase by the inflowing current of air. This 
type of breather is used on almost all automobile 
and a majority of tractor engines. 

The other type of breather contains a valve, either 
positively or pressure-operated. If the valve is 
pressure-operated it will open only when the crank- 
case pressure exceeds the atmosphere pressure, 
when a slight amount of air will be forced from the 
case. As soon as the pressure within the case falls 
to atmospheric the valve closes, and during the 
greater part of the time the pressure within the 
crankcase is below atmospheric; that is, there is a 
partial vacuum in the case. If the valve is operated 
mechanically it is timed to open and close at about 
the same periods as the pressure-operated valve, and 
a breather of this type would seem to be much bet- 
ter suited to a tractor engine than the common de- 
sign with oil separating partitions. It gives sub- 
stantially the advantages of a closed crankcase with- 
out the tendency of forcing the oil out through the 
bearings. If in addition the breather were provided 
with a standpipe extending beyond the usual height 
of the dust cloud it should be quite possible to 
keep the crankcases of tractor engines tolerably free 
from dust and grit. 


“Ready for the Road”’ 


REVIOUS to the war practically all of the 

so-called automobile constructors of France sold 
to their customers not complete automobiles but 
chassis without body, without tires and without such 
articles of essential equipment as lights, horn, tire 
pump, etc. One reason advanced in justification of 
this practice was that the French public has an 
artistic temperament and loves individuality. They 
do not want machines built to a pattern, like coffee 
grinders, but prefer to have their bodies built to 
order and to purchase for their cars those articles 
of equipment which appeal to them the most. The 
wastefulness of building bodies to individual designs 
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had never been strongly impressed on the French 
purchaser, and up to the outbreak of the war the 
plan seemed to work satisfactorily. 

One of the radical changes which the war has 
brought about in the French industry is that in 
future all automobiles will be sold as complete ma- 
chines ready for the road. Not only the chassis, 
but the body as well, will be a quantity production 
job. Even before the war the competition of cer- 
tain low-priced American cars had somewhat dis- 
turbed the French makers, but they consoled them- 
selves with the thought that Frenchmen would not 
buy a machine with a body that did not please their 
artistic sense. During the war these makers had 
plenty of opportunity to observe the bebavior of 
these low-priced vehicles in service. Their experi- 
ence evidently was such as to lead them to the con- 
clusion that it would be impossible in future to sell 
to the customer a French chassis at about the same 
price that he can buy an American car with com- 
plete equipment for. The cost of the French chassis 
often was only about 50 per cent of the total outlay 
for a car. Something had to be done to reduce the 
cost of the complete machine, and the item which 
offered the greatest opportunity for economy was 
the body. The body formerly fitted to French chassis 
was a hand-made product, often made from indi- 
vidual designs. When the bodies are made in large 
quantities, of standard designs, greatly improved 
manufacturing processes can be introduced, and the 
cost can be materially cut. Therefore, the French 
makers almost without exception have decided in 
the future to sell complete cars with standard de- 
signs of bodies. 

As regards accessories, the situation has a some- 
what different aspect. It is impossible to say 
whether production methods will be much affected 
by the change in selling plan. However, the offer of 
a machine completely equipped to take the road can- 
not fail to appeal to the purchaser. Moreover, if 
the manufacturers of such accessories as lamps, 
pumps, jacks and horns sell to the car manufac- 
turer instead of to the ultimate consumer they can 
materially reduce their selling cost, and thus: a 
future economy be effected. 


The Motorized Farm 


T is evident that before long a somewhat broader 

view will have to be taken of the substitution of 
mechanical power for animal power on the farm. 
The farmer cannot dispense with his horses unless 
he can buy equipment that will do all of the work 
which he is now doing with horses. The conven- 
tional farm tractor is designed principally for plow- 
ing; it serves tolerably well for such other farm 
operations as disking, harrowing, grass cutting, hay 
loading, etc., and for belt work. 

But there is other work on the farm, ordinarily 
done by horses, to which the tractor is ill suited. 
This includes eultivating, corn harvesting and gen- 
eral haulage work. With the ordinary type of clear- 
ance tractor it is absolutely impracticable to do culti- 
vating; and even if the tractor is built with suffi- 
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cient clearance, the use of, say, a 3-plow tractor to 
pull a 2-plow cultivator would be very uneconomical. 
Cultivating must be provided for, and the line of the 
future power farming equipment manufacturer 
therefore will include a cultivator. 

Another line of farm work to which the tractor 
does not lend itself is corn harvesting. In husking 
corn use is generally made of a two-horse wagon. 
The horses will follow the rows of their own ac- 
count and do not need to be guided, hence the men 
accompanying each wagon can devote all their time 
to husking. If the horse is to be displaced in corn 
harvesting, some mechanical method of husking 
must be at the same time adopted. Pullers are 
already in use which pull the ear with the husk off 
the stalk and transfer it by means of a belt conveyor 
to the wagon. No doubt, such a puller could be at- 
tached to a motor truck. 

For. all the general haulage work on the farm a 
motor truck is the best vehicle if the roads in the 
neighborhood are good. 

Motor trucks have already been sold to farmers 
in considerable numbers, and the statement has been 
made that the sale of every farm tractor opens the 
way to the sale of a truck. It is quite possible that 
the ordinary motor truck, designed with a view to 
its use in the city, is not best adapted for farm 
service. Several makers are now looking into the 
farm truck problem, and there is a possibility that 
as a result a special farm truck will be developed. 


Radiator Fans 


NTIL recently it has been the custom for engine 
manufacturers who sell their product to passen- 
ger car or truck makers to furnish a radiator fan 
with it, but this practice is now being abandoned. 
This is merely a further step in the movement to 
make fan manufacture an independent branch of 
the automotive industry. Originally most engine 
builders, whether they were specialists or manufac- 
turers of complete cars, produced their own fans. 
The fan looked like such a simple proposition that 
it seemed a shame to buy it and pay some one else 
a profit on it. But it was soon discovered that the 
problem of fan design and manufacture was not 
such a simple one after all. There are frequent cases 
of inadequate cooling due to improper fan design, 
and trouble with fan bearings has been common. 
As fan manufacture becomes specialized, the vari- 
ous problems involved in the design of this fitting 
will receive closer attention. Competition between 
the different makers in this particular field will be 
a strong factor compelling refinement of details. 
By consulting with the experts of a fan manufactur- 
ing concern the car manufacturer will be able to 
make a more intelligent choice of fan diameter, blade 
width and fan speed. The problem of durable bear- 
ings and of efficient, non-slipping drives is being 
investigated by the fan makers, and there is no 
doubt that before long, as a result of the specializa- 
tion in manufacture, the radiator fan will have 
reached a degree of perfection commensurate with 
that of other engine fittings. 
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Parts Shortage Ties 
Up Production 


Makers Waiting for Steel 
Prices to Drop—Car Sales 
Ahead of Manufacture 


DETROIT, March 18— Automobile 
production in the Detroit district will not 
reach normal until the iron and steel 
market is stabilized. The big companies 
themselves are not affected so much as 
are the parts makers who are withhold- 
ing their steel and iron purchasing for 
a price reduction which all seem to be 
expecting. As a result there is a cur- 
tailment of parts production which is re- 
acting on the car makers who need all 
parts material available to meet their 
production demands. 

Price reductions in the various steel 
lines are regarded as assured by the rank 
and file of consumers, and they are hold- 
ing back orders except where guarantee 
against decline is given. The steel mar- 
ket has been sluggish for some weeks 
and this air of expectancy is slowing it 
up more than ever. 


Big Demand for Cars 


Another big element in sub-normal 
production is the failure to settle war 
contracts. Here again it is the parts 
maker who is hit the hardest. He has 
not been able to collect from the com- 
panies who cannot collect from the Gov- 
ernment, and as a result a big portion 
of his working capital is tied up. 

Most of the companies have switched 
from war to peace conditions and are all 
ready for normal production work. There 
is a demand for more cars than the com- 
panies are able to produce. Nearly every 
automobile company sales department is 
from 30 to 90 days ahead of production. 
This brilliant business future has offset 
to a large degree timidity of the manu- 
facturer caused by the government tie- 
up of his working capital, and most of 
them have secured more money and are 
going ahead. 

As already seen, production in Feb- 
ruary was nearly double that of the pre- 
ceding month, and March statistics, al- 
ready issued by some firms, are going to 
show an increase in almost every in- 
stance of from 10 to 40 per cent. Be- 
sides the number of new accessory com- 
panies who have placed or are about to 
place new devices upon the market, the 
next few weeks will see several new car, 
truck and tractor concerns start in busi- 
ness. . 

Labor conditions in Detroit and Mich- 
igan are almost normal. There is a small 


surplus of unskilled labor, but this is 
being rapidly absorbed by the companies. 
In skilled lines, mechanics, machinists, 
etc., the surplus is changing to a short- 
age. Many companies find it necessary 
now to advertise for such men, which is 
something they have not done since De- 
cember. 

Statistics compiled by the various 
banking interests of the city, who made 
an exhaustive investigation of business 
conditions, show that on March 1 ap- 


‘proximately 50 per cent of the business 


in the city was below normal. This is a 
slight increase over the preceding month. 
On the same date 30.01 per cent of the 
companies reported normal business, 
while 19.99 per cent declared conditions 
were above normal. 

The Chamber of Commerce declares 
there is a great shortage of factory build- 
ings in Detroit, and consequently has 
launched a campaign which it hopes will 
result in the erection of many new struc- 
tures. Two score firms are unable to 
begin operations until their needs for 
floor space are met. 


Saxon Financial Reorganization Plans 


DETROIT, March 15—A special meet- 
ing of the stockholders of the Saxon 
Motor Car Corp. will be called soon to 
allow them to vote on a plan for clearing 
up the company’s indebtedness, either 
through an assessment or through a re- 
organization. Plans for the financing of 
this company have been completed by a 
creditors’ committee composed of Detroit 
and Chicago bankers. 

Under one plan to be submitted the 
stockholders will be asked to vote on an 
assessment against them for the full 
amount of the indebtedness of the com- 
pany. Under the second plan a complete 
reorganization will be asked which would 
virtually wipe out the $6,000,000 stock of 
the company. 

It is proposed under the second plan 
to issue $2,000,000 in bonds, $1,250,000 
preferred stock and $3,200,000 in com- 
mon stock. The creditors feel confident 
of the future of the company under the 
plan and are willing to take common 
stock in return for their obligations at 
par, provided they are given option on 
the remaining common stock. 

Claims against the company total $2,- 
400,000. The creditors therefore will ob- 
tain an option on $800,000 common stock. 
The bonds and preferred stock would be 
purchased by a banking syndicate and 
offered for public sale. 

The Saxon Co. erected a plant on Ford 
Road and Western Avenue, north of 
Michigan Avenue. The plant was never 
occupied by the company and is under 
lease to the government. It will be util- 
ized, however, when the new financing is 
completed. 








Harvester Adopts 
Council Plan 


All But Three Works Vote in 
Favor—17,558 Vote for It, 
10,150 Against 


CHICAGO, March 17—On Monday, 
March 10, the International Harvester 
Co. submitted to its seventeen American 
and three Canadian works the “Harvester 
Industrial Council” plan of employee rep- 
resentation which was printed in full in 
AUTOMOTIVE INDUSTRIES last week. Elec- 
tions were held on Wednesday, March 12, 
by the employees at all plants to decide 
by majority vote whether or not it should 
be adopted. 

The vote by plants is fully set forth in 
the table herewith. It shows that all but 
three of the works decided in favor of 
the plan, these three being the McCor- 
mick works, the McCormick twine mill 
and the tractor works, situated on Chi- 
cago’s west side. Bulletins were posted 
at all works announcing the result. 

At the works which rejected the plan 
the notices stated that no further action 
would be taken in the matter there ex- 
cept upon request of the employees. Soon 
after the results of the election were 
made known, the employees at these 
three plants began circulating petitions 
asking that the plan be re-submitted. 

At the plants where the plan has been 
adopted preparations began at once to 
organize the Works Councils, which are 
the outstanding and fundamental feature 
of the plan. 


The total vote—28,611, including 903 spoiled 
ballots—was one of the surprises of the 
election. There were present on election 
day 29,125 eligible employees and no effort 
was made to stimulate voting or to urge 
adoption; all employees were perfectly free 
to vote for or against the plan, or to refrain 
from voting. The total vote thus evidences 
a much deeper initial interest in the plan 
among employees than has been developed in 
other industrial 
circumstances. 

The plan is a progressive development of 
the company’s industrial policy which has 
heretofore led to the inauguration of the 
weekly pay system and the basic 8-hour day, 
and still earlier to voluntary adoption of a 
workman’s accident compensation plan ante- 
dating American legislation on that subject, 
as well as the Harvester Pension plan, wholly 
supported by the company, under which 523 
employees have been retired on pension; also 
the Employees’ Benefit Association, which 
has paid out in 10 years more than $3,000,000 
to employees and their families. 

The cornerstone of the plan is the Works 
Council, charged with the duty of considering 
and making recommendations to the manage- 
ment as to working conditions, health, safety, 
hours of labor, wages, recreation, education 
and other similar matters of mutual interest. 

Equality of voting power between the rep- 
resentatives freely elected by the employees 
and those appointed by the management; the 
unit rule of voting in the Council; the right 
of all employees to present suggestions, re- 
quests or complaints; the assured independ- 


(Continued on page 663) 


establishments in similar 
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British Import Rule 
Still Undecided 


Neither Detroit Manufacturers 
Nor Canadian Authorities 
Have Official Word 


NEW YORK, March 20—No authori- 
tative word has been received as yet from 
England regarding the removal of im- 
port restrictions on British-made prod- 
ucts from British colonies. Early last 
week it was reported that Great Britain 
had let down the import bars to the ex- 
tent that products produced in British 
colonies would be permitted entry into 
England. Detroit manufacturers are still 
expectantly awaiting authentic informa- 
tion, in view of the importance of the 
matter to those of them who maintain 
Canadian plants. , 

Customs authorities in Windsor, Can- 
ada, across the river from Detroit, have 
not yet received official word from their 
government, and until they receive such 
information the whole matter will re- 
main in a chaotic condition. Windsor 
officials have communicated with govern- 
ment authorities in Ottawa and almost 
momentarily expect word. 

Dispatches purporting to come from 
official sources have let it be known that 
such Canadian plants are as merely 
assembly plants and are not in reality 
Canadian factories, producing their mer- 
chandise complete, will not benefit; it is 
intimated that only products manufac- 
tured complete in British colonies will be 
permitted entry under the ruling. 

The War Trade Board in Washington 
has just issued a ruling, under the terms 
of which all import restrictions covering 
raw materials of all character are re- 
scinded, and such products will now be 
permitted to enter Great Britain freely. 


—_— 


Partial Foreign Trade Convention 
Program 


NEW YORK, March 20—The Sixth 
National Foreign Trade Convention, 
which is to be held next month in Chi- 
cago, will be devoted to a considerable 
extent to questions involving export mat- 
ters and export shipping. Eugene 
Meyer, Jr., managing director of the 
War Finance Corps, will talk on “Financ- 
ing Our Excess of Exports”; William S. 
Culbertson of the U. S. Tariff Commis- 
sion will cover the “Bargaining Tariff.” 
In a session on the American Merchant 
Marine, Homer L. Ferguson, president of 
of the Newport News Shipbuilding & 
Drydock Co., will present a paper on 
“Shipbuilding,” and this will be followed 
by one on “The Future of the American 
Merchant Marine on the Pacific,” by 


Frederick J. Koster, president of the 
Associated Chambers of Commerce of 
the Pacific Coast. James A. Farrell, 
president of the U. S. Steel Corp., will 
discuss “An American Maritime Policy.” 
The program of the meeting is in an 
embryo state as yet. 


Publicity for Trailer Makers 


DETROIT, March 20—The Trailer 
Manufacturers’ Association of America, 
which met here March 18, shortly will 
inaugurate an aggressive publicity cam- 
paign to bring the advantages of trailer 
transportation more prominently before 
industry. Twenty manufacturers were 
represented at the meeting and all have 
subscribed to a publicity fund. Harry 
W. Perry, up to the present with the 
National Automobile Chamber of Com- 
merce, has been elected secretary of the 
association and its manager. General 
offices will be opened in New York City 
as soon as suitable quarters can be ob- 
tained. 


Parke Heads Olympian Motors 


DETROIT, March 20—Fred K. Parke 
was elected president of the Olympian 
Motors Co., Pontiac, at its annual meet- 
ing, and it was voted to increase the 
capital stock to allow of needed expan- 
sion. Other officers elected were: Vice- 
president, St. Clair Couzens; secretary, 
C. E. Callender; treasurer, William Pass- 
more. 


N. I. & V. A. to Hold Convention in 
Chicago 


CHICAGO, March 19—The twenty- 
sixth annual convention of the National 
Implement and Vehicle Association will 
again be held here in October, according 
to the decision of the executive commit- 
tee. This city is considered the most ad- 
vantageous place for the meeting, as the 
general offices of the association are 
here. 


— 


Speeding Up Canadian Production 


DETROIT, March 18—Canadian pro- 
duction of Maxwell cars has reached 300 
passenger cars and 50 trucks monthly. 
The Chalmers Co. of Canada is turning 
out 60 passenger cars monthly and is pre- 
paring to run up production as soon as 
the material situation makes it easier to 
obtain steel and automotive parts. 


Wilson Army Trucks for Post Office 


DETROIT, March 18—The J. C. Wil- 
son Co., makers of the Wilson trucks, has 
just concluded its contract with the Gov- 
ernment and is now on a _ peace-time 
basis. The last trucks for the Govern- 
ment were shipped direct to the post- 
master at York, Pa., and Columbus, O. 





Tax Tangle Before 
Government 


N.A.C.C. and M.A.M.A. Daily 
Expecting Rulings and 
Official Interpretations 


NEW YORK, March 20—Definite rul- 
ings and interpretations of the new War 
Revenue Bill insofar as it applies to 
automotive products are still being 
awaited by the industry. Following con- 
ferences last week between representa- 
tives of the National Automobile Cham- 
ber of Commerce and the Internal Reve- 
nue Bureau, the Motor and Accessory 
Manufacturers’ Association has taken 
up the matter through similar channels. 

Last week the M. A. M. A. representa- 
tives presented their case before the In- 
ternal Revenue Bureau and this bureau 
now has before it the subjects which the 
M. A. M. A. wants definitely covered. 
Particular difficulty has arisen over the 
definition of the term “parts and acces- 
sories,” and this is one of the matters 
which it is hoped may be cleared up. At 
present the matter is before the law di- 
vision of the Internal Revenue Bureau 
and it is expected that definite rulings 
and interpretations may be received be- 
fore the end of the week. 


—_— 


Sherman Heads Air Training 


WASHINGTON, March 20—Lieuten- 
ant-Colonel William C. Sherman has 
been detailed from the Engineers Corps 


‘as chief of the air service training. This 


will include heavier-than-air training at 
both the ground schools and training 
fields under Brigadier-General William 
Mitchell, last week appointed director of 
military aeronautics. Colonel Sherman 
will carry on the work for which Pro-: 
fessor Herman Bingham of Yale Uni- 
versity was brought into the service at 
the outbreak of war. Professor Bing- 
ham organized the various ground 
schools. 


—_— 


Factories Increase Working Forces 


LANSING, March 17—Since the first 
of the year factories here have added a 
very noticeable per cent to their pro- 
duction force. The largest increase 
noted is in the Auto Body plant, which 
was very short on war contracts. The 
first of the year this plant was employ- 
ing 200 men. The first week of March 
over 700 were on the pay-roll. Its of- 
ficials declare 1000 men will be needed 
soon to keep production up to schedule. 

The Prudden Wheel Co. is now giving 
employment to 1000 men, a big increase 
since the first of the year. The number 
of men now employed equals the number 









































































employed by this company before the 
war. 

The Olds Motor Works readjusted 
quickly from war-work, and is now in 
the automobile and truck game full 
blast. The company has taken on many 
more men and its daily production of 
‘ cars is about 125. The company is in- 
creasing its force daily. 

The Reo Motor Car Co. added 200 men 
to its force in February. The pay-roll 
now shows 4000 men. Many more will 
be needed in March to care for the pro- 
posed production increases. 

There is a big demand here for un- 
skilled labor. Local industries, although 
held up by readjustment plans and an- 
ticipation of settlement with the govern- 
ment, are absorbing labor freely, and 
employment officials declare there are 
very few unemployed. 


Aeronautic Committee Sails for Europe 


WASHINGTON, March 18—A Con- 
gressional committee to study aeronautics 
in Europe has sailed with Secretary 
Daniels. The committee comprises W. R. 
Green, Iowa; A. T. Smith, Idaho; W. A. 
Ashbrook, Ohio; John E. Raker, Cal.; 
C. W. Ramseyer, Iowa; B. L. French, 
Idaho, and H. W. Sumner, Texas. 


Daniels to Undertake Aircraft 
Development 


WASHINGTON, March 17—Secretary 
Daniels, who sailed from New York late 
last week, announced that while abroad 
he will investigate aircraft development, 
and on his return to the United States, 
about May 1, he will begin preparation 
of an outline of experimental work in 
aircraft for submission to Congress, with 
the request for an appropriation to carry 
it out. 


Oldfield Suspension Reconsidered 


NEW YORK, March 20—At a meeting 
of the Contest Board of the A. A. A. 


yesterday, the board reconsidered the. 


question of suspending Barney Oldfield 
for unsanctioned driving, and in lieu of 
permanent suspension substituted a fine 
of $1,000. 


Hupp Increasing Production 


DETROIT, March 18—High steel 
prices are curtailing the operation of 
parts makers, but despite difficulty in se- 
curing parts and other materials, the 
Hupp Motor Car Co. is now running 65 
cars daily, which is an increase of 10 cars 
a day over February production. 


Haskelite Co. Is Increasing Force 


GRAND RAPIDS, MICH., March 18— 
The Haskelite Mfg. Co. is getting into 
peace production and is now employing 
50 people. The factory has been em- 
ployed to capacity on war work. The 
contract cancellation brought a suspen- 
sion of operations, but production has 
been resumed and is increasing daily. 
The company is making pressed veneer 
automobile tops. As soon as the Grand 
Rapids plant nears capacity production 
the Ludington branch will be started 
cagain. 
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Outlook Excellent in 
New England 


Boston Show Draws Bigger 
Crowd Than Last Year and 
Everyone Is Prosperous 


BOSTON, March 18—Good business in 
cars, trucks and automotive equipment in 
New England is assured for the coming 
season if the show is any standard by 
which to judge. The attendance is larger 
than a year ago and the public interest 
is keen. 

New England has made a lot of money 
this year. Her farms and forests have 
been productive and Central New Eng- 
land has been very busy with munitions 
and other work. Many of the emergency 
factories erected will be continued with 
peacetime products and there is every 
indication that the prosperity will con- 
tinue. 

Distributers say that dealers out 
through the territory are already get- 
ting good business and that the retail 
trade in Boston began to come back 
about the first of the year. January and 
February were pretty good months. 

The show, as usucl, is held in Me- 
chanics’ Building, and it is decorated in 
its typical Boston way. This year it is 
a victory show. Statues of victory and 
flags of the Allies are worked in profu- 
sion. 

In previous years the truck show has 
always been a feature of the Boston ex- 
hibition and were space available Boston 
could put on this year one of the best 
truck shows that has ever been held. The 
truck show used to be held in the base- 
ment, but this year this space is taken 
up for the storage of government goods, 
and there are no trucks at all in the 
show. 

In place of this a large bulletin board 
has been erected at the entrance, carry- 
ing the names and addresses of all the 
Boston truck dealers. The dealers are 
doing considerable newspaper advertis- 
ing and endeavoring to hook up their 
business with the passenger car show. 

The truck dealers say that their busi- 
ness has not been as active during recent 
weeks as it will be in from 30 to 90 days. 
All of them state that they see a big 
future ahead for truck selling in New 
England and they expect this market to 
open up actively in a very short time. 

There are no tractors in the show, be- 
cause there is no room, but the dealers 
are interested in this subject and are in- 
vestigating it. One of the things they 
are investigating is what type of tractor 
will best operate on hilly New England 
farms. 


Durant Wins Santa Monica 


SANTA MONICA, March 15—Cliff 
Durant, driving a Chevrolet, won the 
Santa Monica Road Race here to-day 
from fourteen starters. His time for 
the 250.24 miles was 3 hrs., 4 min., 45 
sec., which is at the rate of 81.6 m.p.h. 
Hearne (Chevrolet) was second in 
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3:11:59, and Lecocq (Newman) was third 
in 3:15:8. Only three other drivers in 
addition to these finished the race. Pullen 
(Hudson) was fourth in 3:20:40. 

Durant and Hearne started in first and 
second places and remained _ there 
throughout the race. Hearne completed 
the distance without a stop, but Durant 
was forced to stop twice for tires, losing 
about 1 min. in all. Al Melcher (Duesen- 
berg) died as a result of an accident in 
which his car was overturned in the early 
stages of the race. 

Prior to the start Ralph De Palma 
drove an exhibition circuit of the 7.396- 
mile course in 4:45 1/5, which is at the 
rate of 93.38 m.p.h. He drove the same 
Packard car with which he recently es- 
tablished records of from one kilometer 
to 20 miles on the Daytona Beach. His 
car was barred from the race because 
it had no place for a mechanic. 


Motor Trucks for Health and Post Office 
Departments 


WASHINGTON, March 18—An allot- 
ment of 1500 motor trucks has been ar- 
ranged for by the War Department for 
the Post Office Department, in addition 
to the 1200 which were recently trans- 
ferred, as announced in a previous issue. 
These trucks are being used for rural 
mail truck routes. Few have as yet 
been actually operated, but plans are be- 
ing perfected and it is expected that the 
2700, and additional trucks, will be used 
soon. Arrangements have also been made 
to supply 1000 commercial type trucks to 
the U. S. Health Department, which will 
use these in various cities for the trans- 
fer of supplies. 


Campaign to Avoid Double License 


DAVENPORT, IA., March 17—The 
question of getting uniform application 
of motor vehicle laws in Iowa and Illinois 
to eliminate the necessity for double 
licensing of commercial vehicles plying 
between the two states has resulted in the 
inauguration of a campaign by the va- 
rious Tri-Cities civic bodies. The contro- 
versy has been on for several months. 
The interpretation of the present laws 
by both the Rock Island and Davenport 
authorities has been that a motor vehicle 
owned by a firm in one state, doing. busi- 
ness or making deliveries in another 
state, must be licensed in both states. 
Backing the campaign are the Rotary 
Clubs of the. Tri-Cities, the Greater 
Davenport Committee, the Davenport Ad- 
vertising Club, the Retail Merchants Bu- 
reau of Davenport and the Chamber of 
Commerce and Retail Merchants Assn. of 
Rock Island. 


Wolverine Back in Production 


KALAMAZOO, March 18—The Wol- 
verine Motor Car Co., whose plant has 
been idle since 1917, has been reorgan- 
ized and has just resumed operation. The 
new company proposes to manufacture 
600 passenger cars this year, and the 
first machines are now in the process of 
production. The Wolverine cars will be 
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made in three models, the roadster to sell 
for $3,500, and four and six-passenger 
touring cars to sell at $3,750. A four- 
cylinder Duesenberg engine is used in all 
models. 

The company is making its own bodies, 
fenders, gas tanks and a large number 
of smaller parts. Only one or two de- 
partments of the present plant are now 
in operation, but the rest will be started 
as soon as production increases. The 
company proposes to put up a new fac- 
tory building this year. 

The officers of the reorganized com- 
pany are: President, A. H. Collins; vice- 
president and chief engineer, Harry A. 
Scott; secretary, W. H. Scott; treasurer, 
G. M. Bush. The board of directors is 
composed of the officers and J. W. Rider, 
Charles A. Blaney and J. P. Upjohn. 


Kerose2ne Prices Go Up 


NEW YORK, March 18—Kerosene oil 
prices have to-day been increased 1 cent 
a gallon by the Standard Oil Co. of New 
York. This applies only to domestic con- 
sumption. The price of 150 test oil is 
now 18% cents in barrels, and 12% cents 
in tank wagons. Gasoline prices still 
remain unchanged. 


Firestone Heads New Rubber Co. 


AKRON, O., March 18—R. J.: Fire- 
stone, vice-president of the Firestone 
Tire & Rubber Co., is instrumental in the 
organization*of a new rubber company 
which has already acquired the property 
of the Standard Tire & Rubber Mfg. Co. 
at Willoughby. Mr. Firestone will be 
president of the new company. Other 
officers are: Vice-president, C. A. Mc- 
Culloch of the Parmalee Co., Chicago, 
and T. A. Palmer, former Diamond of- 
ficial, secretary and treasurer. Pneu- 
matic and cord tires will be manufac- 
tured. The plant has a capacity of 250 
tires a day. 


Ford Tractor Production Growing 

DEARBORN, March 17—Henry Ford 
& Son have begun using the new shops 
south of the tractor plant. Within three 
months it is expected the production of 
the factory will be doubled. The new 
building, which was started for the pro- 
duction of small tanks or whippets on 
government account, affords 121,600 sq. 
ft. of floor space, and a building connect- 
ing it with the old plant gives 58,800 
additional sq. ft. The plant is now pro- 
ducing 250 machines daily. Since the 
first tractor was produced 46,226 ma- 
chines have been made. 


Urges Oil Industry to Co-operate with 
Government 


WASHINGTON, March 17—A_ mes- 
Sage urging continuance “in some effect- 
ive way” of the co-operation between the 
nation’s oil industry and the government, 
and emphasizing the value to the Allies 
of such co-operation during the war by 
the petroleum industry, was contained in 
a letter sent to-day by the United States 
fuel administrator, H. A. Garfield, to the 


National Petroleum War Service Com- 
mittee, 
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Working Standards 
for Women 


Recommended by Labor De- 
partment to Regulate 
Time and Pay 


WASHINGTON, March 18—The De- 
partment of Labor recommends eight 
working standards for female labor which 
it expects will be incorporated and con- 
verted into national legislation some time 
in the near future. 

The standards recommended are as 
follows: 


1. An eight-hour day, no more than 48 
hours in any one week. 

2. Half holiday on Saturday. 

8. One day of rest in seven. 

4. At least three-quarters of an hour for a 
meal. 

5. A rest period of ten minutes should be 
allowed in the middle of each working period 
without thereby increasing the length of the 
working day. 

6. No woman should be employed between 
the hours of 10 P. M. and 6 A. M. 

7. Women doing the same work as men 
shall receive the same wages with such pro- 
portionate increases as the men are receiving 
in the same industry. Slight changes made 
in the process or in the arrangement of the 
work should not be regarded as justifying a 
lower wage for woman than for a man, 
unless statistics® of production show that 
the output for the job in question is less 
when women are employed than when men 
are employed. If a difference in output is 
demonstrated the difference in the wage rate 
should be based upon the difference in pro- 
duction for the job as a whole, and not de- 
termined arbitrarily. 

8. Wages should be established on the basis 
of occupation and not on the basis of sex. 
The minimum wage rate should cover the 
cost of living for dependents and not merely 
for the individual. 


More Case Business With Less Profit 


RACINE, March 19—Although sales of 
the J. I. Case Threshing Machine Co. 
were $25,162,769 in 1918, which is an in- 
crease of $7,505,016 over 1917, net profits 
for the year were only $2,539 ahead of 
last. On Dec. 1, 1918, $274,000 first 
mortgage 6 per cent gold bonds matured 
and were paid. The company also re- 
tired during the year $2,532,000 of bonds 
not yet due, as well as writing off $807,- 
076 European assets and reducing the in- 
ventory of second-hand machinery by 
$376,811. 

Income account for the year ended Dec. 
31, 1918, compares as follows: 


1918 1917 1916 
Gross sales ..$25,162,769 $17,657,753 $13,047,257 
Net earnings 5,992,023 4,066,854 2,658,997 
Interest ..... 572,622 726,540 bio oe 
‘ 


Dep. & amort. 807,246 290,933 273,8 

Federal taxes. 850,000 BUG00 8s talcieie 
Bond pr. ete. 0 ee ee 
Extra charges *1,183,888 Ck: are 





Net profits $2,353,235 $2,356,773 $1,647,721 
Preferred div. 850,500 850,500 850,500 


Year surplus. $1,503,735 $1,506,273 $797,221 





Brown Heads New York Dealers 


NEW YORK, March 17—C. M. Brown 
was re-elected president of the Automo- 
bile Dealers’ Assn. at its directors’ meet- 
ing on March 10. W. C. Poertner and 
William Parkinson were re-elected vice- 
president and treasurer, respectively. The 
new board of directors consists of H. R. 
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Bliss, Colt-Stratton Co.; C. M. Brown, 
The Winton Co.; H. J. DeBear, Maxwell 
Motor Car Co.; R. J. Gilmore, Packard 
Motor Car Co.; C. H. Larson, Cutting- 
Larson Co.; William Parkinson, William 
Parkinson Motor Sales Co.; W. C. Poert- 
ner, Poertner Motor Car Co.; A. G. South- 
worth, Buick Motor Co.; W. D. Stewart, 
Willys-Overland, Inc., and W. A. Woods, 
Van Cortlandt Vehicle Co. The associa- 
tion is planning to locate in headquarters 
suitable to be run on a club plan, with 
restaurant, reading and meeting rooms. 
It is also planned to have other automo- 
tive organizations use the rooms for their 
meetings, etc. 


Entries for Ascot Speedway Race 


LOS ANGELES, March 18— Seven 
drivers have notified the Contest Board 
of the American Automobile Association 
of their intention to enter the 150-mile 
speedway race to be held on the Ascot 
Speedway here on March 23, in special 


cars. They are: 

Driver Car 
BS es ANI Goce o bind sca neeas veewewer Murray 
I Bes BINS. v0 v6.0 :i'v a4 0 6-0,0'0-00S eereeeve™ Mercer 
las a's 610. 0.5:0 08 Saas evorne's Duesenberg 
ae nes ear Roamer 
re Hudson Super-6 
ow BO aaa eee Newman 
I I eo emicR hn dA kOwS ange cea RS Miller 


Chicago Pneumatic Tool Has $535,833 
Surplus 


CHICAGO, March 17—The financial 
statement of the Chicago Pneumatic Tool 
Co. of Dec. 31, last, shows a surplus of 
$535,833 after necessary deductions were 
made. Net profits after war taxes were 
taken out amounted to $1,283,213, as 
compared with $2,006,372 in 1917 before 
war taxes were charged off. 

Balance sheet of Chicago Pneumatic 
Tool Co., as of Dec. 31, 1918, compares 
as follows: 








ASSETS 
1918 1917 1916 

Real _ estate, 

plant, etc..*$7,662,177 $7,277,169 $7,190,686 
Investments.. 58,309 1,191,370 1,191,370 
TYORS, B0OCK. occce 37,000 37,000 
Treas. bonds. _...... 42,000 89,000 
Liberty bonds awe: weeecs - caeeele 
oo 674,627 286,044 256,371 
British Gov’t 

securities... ae 
Accounts and 

bills receiv- 

BOIS occ. 2,799,373 2,428,911 2,023,612 
Deferre 

charges ... a eee ee 
Inventories... 4,961,094 4,291,553 2,873,910 
Sink fund.... 31,161 1,719,434 1,116,596 

yo $17,218 839 $16,773,483 $14,778,545 

LIABILITIES 

C api t.a.1 

etveck ..... $6,448,800 $6,485,800 $6,485,800 
CO eee 3,250,000 2,500000 2,500,000 
Dividends 

payable ... 96,732 187,213 124,863 
Accounts and 

bills pay’ble 2,175,401 2,549,894 1,685,760 
Dividends 

unclaimed . Seen: -.emaae Totes 
Sinking fund 

reguction . .wesse 1,219,434 1,116,596 
Accrued in- 

ae SE eee 
Reserves .... 408,162 243,078 28,677 
Surplus ...... 4,782,107 3,648,063 2,836,849 

WOUMD | s005% $17,218,839 $16,773 483 $14,778,545 


*After reserve for depreciation. 


‘ 

The company formerly manufactured 

the Giant truck, but has been gradually 
getting out of this line. 
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Requirements of Tractors for Use in 
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Southern States 


Protection of Parts from Dust and Sand of Greatest 
Importance—Inclosure of Parts and Fitting of 
Dust Separator to Carbureter Necessary 


(By a Class Journal Staff Correspondent) 


MACON, GA., March 17—TO SUC- 
CESSFULLY COMBAT SOUTHERN 
SOIL CONDITIONS, TRACTORS MUST 
BE EXCEPTIONALLY WELL PRO- 
TECTED FROM THE DUST EVIL. 
FOR RELIABLE, EFFICIENT SERV- 
ICE AND LOW UPKEEP EXPENSE 
THERE MUST BE A BETTER IN- 
CLOSURE OF WORKING PARTS 
THAN MANIFESTED ON CERTAIN 
MAKES OF TRACTORS. 

A drive through the country surround- 
ing Macon, Atlanta and other cities of 
Georgia convinces one that the sandy con- 
dition of the soil is going to play havoc 
with tractors if not guarded against. 
The general lay of the land and soil char- 
acteristics are ideally suited for work- 
ing with the tractor, as was shown at 
the recent Dixie demonstration. 

Nothing will make a tractor short lived 
so much as exposure of working parts 
to sand. It does not mean that only the 
engine parts should be inclosed, but those 
subjected to abnormal wear, as the steer- 
ing gear, drive pinions, bull gears, wheel 
spindles, ete. 


Air Cleaners Imperative in Southeast 


Air cleaners are imperative on Georgia 
soil; in fact, in any of the soil of the 
Southeast. Although the demonstration 
field at Macon was not entirely dry while 
the plowing was going on, the dust at 
times was terrific. 

If the tractor maker is going to stand 
behind his distributer and dealer in Dixie 
he will make sure his tractor is fitted 
with the best possible means for clean- 
ing the incoming air on the carbureter, 
if service and maintenance cost are going 
to be stripped to bed rock. 

Questioning the motor car dealers in 
this vicinity one finds the sandy condi- 
tion of the soil gets in its destructive 
work on passenger car and truck engines 
to a greater or less extent. Thus there 
is considerable cylinder reboring going 
on throughout the cotton states. 

Georgia sand when mixed with the oil 
in the crankcase of the tractor engine 
makes a cutting compound second only to 
emery and oil itself. Obviously bearing 
life under such influences is short. 

But it is not only the engine we must 
go after. It is highly important that 
gears be inclosed as far as possible and 
provision made that sand will not come 
in contact with the surfaces of the bull 
pinion and gear if the tractor is of this 
type. The bull pinion and gears are sub- 
jected to very heavy loads as it is and 
their tooth surfaces will be rapidly cut 
down when sand gets between, no mat- 


ter how well they are made or how hard 
the surfaces. 

A cover should be put over the engine 
valve mechanism, with a good heavy 
gasket underneath, so that sand cannot 
get at the working parts. This also holds 
true of the governor parts. Rocker 
arms and such mechanism as may be 
employed for valve action travel very 
fast, and when sand gets into the bear- 
ing surfaces the resultant cutting action 
is just that much faster. 

Owing to the hilly condition of the 
Southeast generally there is bound to be 
considerable pressure on the wheel bear- 
ings in addition to that set up by the pull 
of the plow, weight of the machine and 
other factors. IT MEAWS THAT IF 
THE TRACTOR IS OF THE WHEELED 
TYPE, THE SPINDLES MUST BE 
PROTECTED BY SUITABLE DUST 
CAPS OVER THE HUBS. There must 
be a copious use of felt washers also, not 
only to keep the dust out but the lubri- 
cant in. 

The bearing surfaces of the steering 
gear must not be overlooked, and makers 
might do well to fit leather boots over the 
joints of the tie rod and drag link, unless 
the tractor is operated by cables or 
chains. 

Keep Sand Out of Gearsets 

Inspection of some of the present day 
tractor transmission layouts shows that 
not sufficient thought has been put on the 
question of keeping sand out of the gear- 
sets. On some designs the gear shifting 
shafts are exposed when the lever is in 
certain positions and at other times 
housed within the case. The result is 
sand collects on the ends of the shifting 
shafts and is carried into the case ulti- 
mately. 

The combination of grease and sand on 
the shafts makes a gritty substance that 
enlarges the hole in the case through 
which the shafts work and gives the sand 
all the more chance to get in. A suitable 
cover of some kind, a light stamping or 
sheet iron cover with a gasket between 
it and the case will go a long ways to- 
ward eliminating transmission troubles 
from sand. 

The above are some of the major 
things to be considered in the design of a 
tractor for the Southeast. 


Government Investigates Tractor Use 


WASHINGTON, March 17—The Bu- 
reau of Farm Management, Department 
of Agriculture, has compiled a pamphlet 
dealing with farm tractor experiences in 
North and South Dakota which will be 
ready for distribution within the next 
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few weeks. Several hundred tractor 
owners in the Dakotas were asked these 
questions: 

“What do you find to be the principal ad- 
vantages of the tractor for farm work?’ 

“What are its principal disadvantages.’’ 

Saving in time, thus making it possible 
to cover the desired acreage within the 
proper season, is put first among the ad- 


vantages by a large percentage of 
farmers. Other advantages mentioned 
are: Ability to do thorough work, es- 


pecially in hot weather, when horses are 
at a disadvantage; saving in man power, 
doing away with more or less hired labor 
and enabling one man to farm larger 
acreage than he can_ with horses. 

This last advantage is mentioned by a 
larger percentage of Dakota farmers 
than of farmers in other states where 
similar investigations have been made. 
This is doubtless because the system fol- 
lowed in the Dakotas is such that the 


tractor can be used to advantage for 
more of the farm work than in most 
other parts of the country. 

The principal disadvantage of the 


tractor, according to the reports, is its 
injurious effect on moist soil. This dif- 
ficulty is a serious one in districts where 
the soil is heavy and where it is neces- 
sary to do a considerable amount of work 
in early spring. 

Difficulty of operation seems to rank 
next as a disadvantage. A large percent- 
age of farmers emphasize it. Other dis- 
advantages mentioned are ‘expense of 
operation, undue increase in investment 
and delays on account of engine trouble. 

In comparing the reports upon which 
this bulletin is based with those obtained 
from tractor owners in various parts of 
the corn belt several years ago it ap- 
pears that less stress is laid upon the 
disadvantages of the tractor than in the 
older ones. 


Tractors for Road Work 


HARRISBURG, March © 15—Twenty- 
three tractors purchased by the State De- 
fense Commission last spring to aid the 
farmers in plowing during the war have 
been turned over to the State Highway 
Department, to be used to drag the roads. 
This step has been taken by Frank B. 
McClain, executive director of the State 
Commission. He also has turned over 
twelve State-owned tractors, with plow 
attachments, to State institutions, for use 
on farms owned by the commonwealth. 
The remainder of the implements will 
be sold by the State. This means that 
the tractor leasing proposition was all 
very well last spring, to speed up the 
crops for war purposes, but there has 
been so little general response to another 
year of leasing the State’s tractors on the 
part of the rural communities that the 
idea was abandoned. 


May Hold Next Detroit Show in March 


DETROIT, March 15—The Detroit Au- 
tomobile Dealers’ Association at its next 
meeting will entertain a proposition to 
make the March date for the Detroit 
show permanent, 
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Savage Arms 
Doubles Earnings 


Plant Quadrupled and Out- 
standing Bonds Purchased 
—War Work Is Finished 


NEW YORK, March 17—During the 
year 1918 the Savage Arms Corp. doubled 
its net earnings, despite the fact that in 
that time more than $2,000,000 was ex- 
pended for plant extensions and addi- 
tions, all outstanding bonds as of Dec. 
31, 1918, have been purchased and retired, 
amounting to over $3,000,000, and divi- 
dends amounting to $537,000 weres paid. 
At the present time the ratio of current 
assets to liabilities is approximately 10 
to 1; of $22,000,000 total assets, $15,000,- 
000 are current. 

In the company’s annual report, Presi- 
dent A. E. Borie points out that with the 
close of 1918 the war business of the 
company is practically at an end, and 
adds that of the various products made 
in the last 3 years the one which has con- 
tributed to the largest degree to the suc- 
cess of the company has been the Lewis 
machine gun. In these 3 years the com- 


SAVAGE 
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pany has more than quadrupled its plant 
facilities. Herewith is the annual state- 
ment: 


Council Plan Adopted by Harvester 
(Continued from page 658) 


ence of action of employee representatives; 
the right of employees to recall unsatisfac- 


tory representatives—these are among the 
guarantees that the Works Council shall 


fulfill its intended function with even-handed 
justice. 


VOTE ON HARVESTER INDUSTRIAL 
COUNCIL 
Present 
and Total 
Plant Eligible Vote For Against 
POOP once cscs 4103 4069 2100 1910 
McCormick .... & 9956 5795 2260 3056 
KeystONe <4... 201 201 191 10 
AMOI 26.5000 1313 1291 1100 177 
pe 1069 1059 614 383 
Milwaukee 4420 4387 3207 1096 
Jee 2244 2234 1005 1176 
Springfield 544 540 480 54 
CHOTRAM <...4%: 131 131 122 5 
CS 1051 1045 707 329 
oS 666 660 578 79 
Hamilton ...... 1855 1820 1849 152 
Plow Werks 743 732 623 86 
Deering Twine.. 718 649 398 245 
McCormick Tw. 831 781 308 432 
Auburn Twine. 364 364 332 25 
St. Paul Twine 244 244 203 35 
Steel Mills ..... 1873 1863 1125 712 
Iron Mines » *155 *149 128 21 
Coal and Coke 

WOES cnccwes 644 597 428 167 
29,125 28,611 17,558 10,150 


*Estimated. 
Total spoiled and blank ballots, 908. 


ARMS COMPARATIVE INCOME ACCOUNT FOR THREE YEARS 
1918 1917 1916 

Total earnings after deducting all expenses incident to 

operations, including those for ordinary repairs and 

maintenance of plants, ordinary taxes and ordinary 

depreciation charges which includes amortization of x oe 

MINERS = MIN! og graces te, etiaratnate cc csParon struct aca lahiz ivi nee Wkre™AIe +$7,859,121.13 $5,227,749.31 *$3,289,710.75 
Interest for year on outstanding bonds............... 5397.33 63,630.35 88,827.67 


Reserve for State and Federal taxes and contingencies 6,460,237.76 


Balance 
Dividends 


Added to 


*Ordinary depreciation omitted. 
+Includes super depreciation. 


Note.—The operations for the year 1916 were carried on under the name of 


Ordnance Company. 


CONDENSED 


orice hws Waele a tacetceerae 


BALANCE 





$7,834,723.80 


$5,164,118.96 $3,200,883.03 
3,669,000.00 2,425,127.00 
$1,495,118.96 $775,756.08 
459,147.50 740,264.50 


$1,035,971.16 $35,491.58 


$1,374,486.04 
537,051.00 


$837,435.04 


Driggs Seabury 


SHEET 


Assets 


Plant: 
December 31, 


Less—Depreciation and amortization.... 


Patents, licenses, rights and good will......... 
pS a ees Seem ee ae 


Less 
Investments 
Current: 
Cash 


Accounts and notes receivable—Less reserve.. 


PORE nc ks rice eee sh ame aside eae 
Additions and extensions to December 31, 1918 


ee eel $7,142,248.07 


33,.950,213.22 
5,589,898.77 





$9,540,111.99 
3,956,061.95  $5,584,050.04 
5,948,669.53 1,193,578.54 


155,000.00 


$1,646, 908.47 
3.549,519.98 


“ 2 997 DEC € 
Inventories—Less reserve ..... rer ras yg eed 
United States Government certificates and bonds.......-.+.+++-++5. 1,830,750. 


Deferred 


Capital stock: 
First Preferred 
Less—Acquired 
Second Preferred 
Common 
Less—Acquired ¢ 


Current 
Advances on contracts 
Reserves: 


Taxes, royalties, insurance, A ee ce 


Special fund for contingencies 


‘ Surplus 


$15,254,447.64 
39,141.43 





$22,226,217.65 


credo hiatsis $500,000.00 
pe eeteee 490,000.00 $10,000.000 
Serene Siete 260,700.00 
Pe eS $9,239,300.00 

ees are ,958,000.00 


— 
to 
oO 
per 
= 
— 
| ws 





$8,228,700.00 
1,592,507.40 


ein aio Fem 362,927.15 

ne goss avel $7,917,617.63 

cleave Mamet he NE 2'048'292.96  9,965,910.59 

inhi theca th a |. 
_ $22,226,217.65 
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Petroleum Institute 
Organized 


Oil Men of Three Countries 
Form Association to Prc- 
mote Industry 


NEW YORK, March 15—The Ameri- 
can Petroleum Institute, in which mem- 
bership is restricted to residents of the 
United States, Canada and Mexico, and 
which has for its objects the promotion 
of the petroleum industry throughout the 
world, and co-operation with the United 
States Government in matters relating 
to the development of crude oil produc- 
tion, was formed at a meeting held yes- 
terday at the Biltmore Hotel. 

The new body represents a develop- 
ment of the organization of the Ameri- 
can petroleum industry for war service 
and it is intended that the association 
will be to its industry what the Ameri- 
can Iron and Steel Institute is to the 
steel trade. For the first year the direc- 
tors of the new body will consist of the 
35 members of the National Petroleum 
War Service Committee. 

At set forth in the by-laws adopted, 
the objects of the association are to 
afford a means of co-operation with the 
government in all matters of national 
concern, to foster foreign and domestic 
trade in American petroleum products, 
to promote in general the interests of 
the petroleum industry in a!l_ its 
branches, the mutual improvement of 
its members and the study of the arts 
and sciences connected with the petro- 
leum trade. 


S. A. E. To Meet With Detroit Engineers 


DETROIT, March 12—The Detroit 
Section of the Society of Automotive 
Engineers will hold a joint meeting on 
March 21 with the Detroit Engineering 
Society, an organization made up of en- 
gineers in all industries. Elmer A. 
Sperry of the Sperry Gyroscope Co., 
Brooklyn, will deliver an address on the 
gyroscope in modern warfare. The meet- 
ing will be held at the Board of Com- 
merce Auditorium, at 8 p. m. 


Public Mesating of National 
Association 


NEW YORK, March 11—A_ public 
meeting of the National Highway Traffic 
Assn. will be held at the Automobile 
Club of America, 247 West Fifty-fourth 
Street, on Friday, March 21, at 8 p. m. 
The program includes talks on the fol- 
lowing: 


Highway 


. 

“Qualifications for Operators of Motor Ve- 
hicles and Revocation of Licenses,’’ by the 
Hon. Francis M. Hugo, secretary of the State 
of New York. 

“Regulation of Pedestrian Traffic,’ by Dr. 
Shirley W. Wynno, assistant registrar of 
Records, Department of Health, New York 
City. 

“Sign Posting for Detours and Through 
Routes in Municipalities,”” by Elmer Thomp- 
son, secretary of the Automobile Club of 
America. 


The report of the Committee on “Gen- 
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eral Highway Traffic Regulations for 
Drivers with Directions for Pedestrians” 
will be presented by William P. Eno, 
chairman, who is also chairman of the 
Highways Transport Committee, District 
of Columbia. 

An informal dinner at $1.50 a cover 
will be served in the grill room of the 
club at 6:30 p. m. 


—_— 


New Motor Fuel Evolved 


WASHINGTON, March 13—Develop- 
ment too late for use in war time of a 
motor fuel which adds 10 miles an hour 
to the speed of airplanes, and has pos- 
sibilities for use in automobile racing 
was announced yesterday by the Bureau 
of Mines. The liquid, a combination of 
benzol and cyclohaxane called hector, 
costs about $1 a gallon. While of mili- 
tary value, it is not regarded as prac- 
tical for commercial purposes at present. 

Another combination developed by the 
bureau, consisting of benzol and gasoline, 
has been found to be more powerful 
than gasoline alone, and is expected to 
prove of value in industry. The com- 
parative scarcity of benzol makes its pro- 
duction to supplant gasoline on a large 
scale improbable in the near future. 


Process for Motor Fuel on Market 


ST. JOSEPH, MO., March 15—The 
Motor Fuels Co., which has a process for 
producing motor fuel for internal com- 
bustion engines from fuel oil, developed 
by S. M. Herber, president of the com- 
pany, is placing its process on the mar- 
ket. The fuel, it is claimed, can be made 
at a cost not to exceed 6.5 cents per gal. 
from fuel oil valued at 80 cents per bbl. 
at the refinery and which tests from 24.5 
to 28 gravity Baumé, after all kerosene 
and gas oil products have been distilled 
out by the usual methods, or from crude 
oil of the same character. This motor 
fuel, it is said, will stand as high in a 
test of efficiency as the 58 to 59 gravity 
gasoline now sold and used by the gen- 
eral public. Mr. Herber is willing to 
conduct demonstrations and tests as may 
be mutually agreed upon at the model 
plant here, and is ready to enter into 
contracts to demonstrate the process. 


To Reduce Freight Rates 


WASHINGTON, March 13—Complete 
co-operation with the manufacturer for 
the purpose of encouraging and promot- 
ing export trade is forecast by the an- 
nouncement of the Railroad Administra- 
tion that new decreased rail rates to the 
Pacific, South Atlantic, and Gulf ports 
will soon be made public. This Ship- 
ping Board will, at about the same time, 
announce lower ocean shipping rates. 
The Department of Commerce, United 
States Shipping Board and the Depart- 
ment of State have worked hand in hand 
in this matter and are conferring with 
important exporters. 

The object of the reduction in ocean 
and railroad rates is to meet the com- 
petition of Great Britain, which can only 
be done by substantial reductions in 
these charges. 
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Jobbers Want Tax 
in Price List 
Pass Resolution for Price Re- 


vision—Makers Hand Tax 
on to Jobbers 


CHICAGO, March 17—Dealers and 
jobbers of automobile accessories are be- 
ginning to get fairly well set on how 
they should handle the new revenue tax. 
The tax, of course, must be passed on 
to the consumer where it is not ab- 
sorbed by the manufacturer. However, 
the government does not desire that the 
additional amount should be passed on 
to the dealer by the jobber or to the con- 
sumer by the dealer as a tax item, but 
rather that it be included in the list price. 
An incomplete census of the accessory 
manufacturers by the Automotive Equip- 
ment Association, formerly the National 
Association of Accessory Jobbers, seems 
to show that very few manufacturers are 
absorbing the tax. Most of them are 
passing it on to the jobber, as a tax 
item, and the jobber is supposed to 
change his prices accordingly. 


COLUMBUS, March 17—The Ohio 
Automotive Equipment Jobbers’ Asso- 
ciation to-day recommended that the 
manufacturer of equipment pay the war 
tax. The jobbers do not want the job 
of passing it along in the form of a tax. 
If the present list prices are not high 
enough to permit the manufacturer to 
pay the tax the jobbers request that the 
lists be revised to cover the increase. 
The tax is 5 per cent, and is laid on the 
manufacturer. Some manufacturers have 
passed it along in tax form, which pro- 
cedure has not generally met the ap- 
proval of the jobbers. 

Those represented at to-day’s meet- 
ing at the Hotel Virginia were: Justus & 
Parker Co., Columbus; Griswold-Sohl 
Co., Columbus; J. I. J. Cooper Rubber 
Co., Cincinnati; Ohio Rubber Co., Cin- 
cinnati; Dine-DeWees Co., Canton; York 
Supply Co., Greenville; Pennsylvania 
Rubber & Supply Co., Cleveland; C & D 
Auto Supply Co., Cincinnati; Union Sup- 
ply Co.. Toledo; Ohio Rubber Co., Cleve- 
land. The president is H. M. Dine, Can- 
ton, and the secretary, H. S. Bender, 
Toledo. 





NEW YORK, March 18—Supplement- 
ing a resolution passed by the Eastern 
automobile accessory jobbers at a meet- 
ing here on March 10, in which it was 
recommended that automotive accessory 
manufacturers absorb the 5 per cent 
Federal excise tax and make returns 
direct to the government, the following 
resolution has been unanimously passed: 
metro- 
manu- 


Resolved, That the jobbers of the 
politan district recommend that the 


facturers of automobile accessories absorb 
the 5 per cent Federal excise tax, and if 
necessary, revise the selling schedule to en- 


able the jobber and dealer to resell goods 
without any mention of the tax. 

At that meeting an open discussion 
was held at which some sixty representa- 
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tives of manufacturers of automotive 
accessories were present. A number of 
them decided to absorb the tax without 
changing the prices. Others decided to 
absorb the tax and revise the selling 
schedules by increasing the prices. An- 
other decision was to the effect that the 
5 per cent tax would be simply added to 
the invoices as a tax. 

The following jobbers were present 
and in favor of the resolution: Auto 
Supply Co., Beckley-Ralston Co., Julius 
Bindrim, Economy Auto Supply Co., 
Farrell Auto Supply Co., King Tire Co., 
Lowe Motor Supplies Co., Martin Evans 
Co., Motor Car Equipment Co., Oriental 
Rubber & Supply Co., A. J. Picard & Co., 
Inc., W. E. Pruden Hardware Co., Ready 
Auto Supply Co. and the Whittemore- 
Sim Co. 


Labor Board Decisions Favor Employees 


WASHINGTON, March 13—That the 
government recognizes the right of em- 
ployees to organize and bargain col- 
lectively is indicated in a recent decision 
of the National War Labor Board in the 
cases of the machinists versus the Rus- 
sell Motor Car Co., Buffalo; the Detroit 
Forging Co., Detroit; American Wood 
Rim Co., Oanway, Mich., and the Inter- 
national Association of Machinists versus 
the Linderman Steel and Machinery Co. 

In the Linderman company findings 
the Board decided that the machinists 
have the right to organize as well as the 
employers and may bargain collectively 
through their chosen representatives. 
Employers cannot discharge workers be- 
cause of membership in trade unions or 
for legitimate trade-union activities. 

In the case of the American Wood Rim 
Co., recognition to organize and to bar- 
gain collectively was granted, and the 
company was instructed to recognize and 
deal with the workers. A like finding 
was made in the case of the Detroit 
Forging Co. 

In the case of the machinists versus 
the Russell Motor Car Co., the National 
War Labor Board ordered the company 
to recognize the right of the employees 
to organize and to reinstate several em- 
ployees, with full pay, who had been 
discharged for refusing to accept the 
piece-work system. The company agreed 
to abolish the piece-work system if so 
demanded by a majority of the workers. 
General Motors to Help Build Lincoln 

Highway 

NEW YORK, March 17—W. C. Dur- 
ant, president of the General Motors 
Corp., will contribute $100,000 out of 
the company’s funds for the construc- 
tion of the last remaining bad stretches 
of the Lincoln Highway. These are east of 
Fallon, Nev., in Churchill County. There 
is one stretch of 12 miles in the Fallon 
sink which will require an expenditure of 
$60,000, together with a similar amount 
from the government. Another stretch of 
8 miles at New Pass, Nev., in White Pine 
County, will take the remaining $40,000 
for repairs. With the completion of these 
rcpairs, all of the bad stretches between 
Cheyenne, Wyo., and Reno, Nev., will 
have been abolished. 
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25 Per Cent Gain in 
Gasoline 
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Petroleum Products Stock and Production for 1918 


































































































JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT OCT. NOV DEC. “ 
0 1918 Figures Show Increases 
ss hekes ineialy GANS ined ed wikis wae eae So ° : fK 
iad }———} 4. }-- 4-4 _._|__._) aera las in Production of Kerosene 
i . 
—— a ae a ee est and Crude Oil 
S task wha eed ae ey * PRODUCTION 
7 500 12 November, December, 
S KEROSENE oe aor 1 & 27,411,836 26,958-157 
Crude oll (bbi.)........ ,411,6% ,958, 
eS aa Gee el te 10 & Gasoline (gal.) .------- 312,968,640 291,744,465 
400 re— \ -—Stocks on Hand—, 
WY 9S Nov. 30, Dec. 31, 
Ss 1918 1918 
5 aw o 2 Crude oil (bbl)... 15,222,401 15,749,771 
300 NALASOL, -_, 1) Oils purchased to 
= NE = re-run (bbl.) ....... 1,373,740 — 1,300,018 
= y ——T | x Gasoline (gal.) ........ 270,072,011 297,326,983 
— Kerosene (gal.) ....... 397,804,012 380,117,829 
DN. = Gas and fuel (gal.)....583,777,918 359,001,357 
200 Lubricating (gal.) ....132,923,478 138,853,574 
HAND .. y > yhereeees: 190,953,158. 199,657,542 
CG I iik scenes 22,005 22,605 
Asphaltum (ton) ...... 74,955 76 858 
100 Ot Miscellaneous (gal.) ...466,887,345 477,783,740 
NEW YORK, March 17—Gasoline pro- 
re) duction increased 25 per cent in 1918. 
The latest figures from the Bureau of 
Mines show an increase of 719,766,540: 
4 ‘ rib 7 
. BARRELS gal. in 1918 over 1917. Crude oil produc- 
—-11,000,000 tion increased 3 per cent, or a gain of 
40 10,892,949 bbl. over 1917. Kerosene: 
900,000 production was 5 per cent higher, or 98,- 
591,161 gal., more than in 1917. 
te fe om --— 800,000 The average daily increases show 
2 2,136,349 gal. for gasoline, 270,112 gal. 
g for kerosene and 29,870 bbl. for crude 
~ oil. 
oS The gasoline production for the entire 
y year of 1918 was 3,570,312,963 gal., that 
of kerosene was 1,825,360,137 and of 
&% crude oil 326,024,630 bbl. 
s The greatest production occurred in the 
Sj months included between April and 
= October. These figures include produc- 
tion of gasoline, kerosene and crude oil. 
The average daily production of gaso- 
line, kerosene and crude oil in December, 
1918, kept pace with the previous month. 
Though there is a slight decrease, this 
is explained by the fact that there is one 
JAN. FEB. MAR. APR. MAY. JUNE JULY AUG. SEPT. OCT. Nov. DEC. more day in December. Comparing the 
December daily production figures with 
Output of Refineries in the United States by Months During 1918 
Total Output of Refineries in the United States for 1917 
Miscel- 
Crude Other Oils Gasoline Kerosene Gas and Fuel Lubricating Wax Coke Asphaltum taneous Losses 
1917 (bbl.) (bbl.) (gallons) (gallons) (gallons) (gallons) (pounds) (tons) (tons (gallons) (bbl.) 
ce re 24,839,772 03,618,724 137,248,370 469,596,208 60,941,062 39,558,627 44,627 9,894 27,331,019 941,924 
February ....... 23,083,433 noaccount 184,602,595 129,074,504 446,964,925 54,631,765 36,370,297 42,047 40,619 23,685,686 941,110 
SaaS 26,230,188 1st6 mo. 220,523,571 159,028,978 494,855,838 64,345,221 40,868,930 48,839 52.823 26,977,334 870,380 
OS ee 25,994,938 1917 228,945,164 157,826,945 462,846,339 63,218,215 41,037,511 46,099 52,849 30,959,901 957,533 
BE. xcmnsous 81... 27,253,391 238,816,209 147,894,846 504,859,695 65,926,007 38,686,364 43,535 67,612 31,086,377 979,245 
SOE -cctis cence 26,453,210 233,671,746 151,477,333 496,742,434 61,045,757 38,075,280 42,513 67,931 30,205,172 1,011,568 
+ Beinsainvies 26,776,856 2,435,533 244,145,292 161,679,053 599,454,966 64,335,905 40,158,033 42,641 65.272 92°359:401_ 1,111.51 
BEGUBE. -cissvivens 27,900,623 2,376,580 254,464,491 149,528,513 632,151,971 64,107,817 38,999,341 46,240 73,878 92,708,312 1,286,141 
September ...... 27,529,022 2,632,988 256,132,050 143,203,644 629,914,572 60,757,049 48,300,083 42,986 62,520 80,386,471 1,182,560 
CORSUEE cc cciccces 27,698,023 2,863,518 271,891,234 140,559,542 621,492,374 68,516,071 41,181,400 48,849 73,886 91,804,160 1,355,219 
November ...... 26,215,979 2,519,700 264,888,709 125,893,202 592,490,037 64,861,375 39,694,595 5,815 73,289 87,115,002 1,203,110 
December ...... 25,155,996 2,069,351 248,846,638 123,354,046 561,954,921 61,090,596 38,269,670 45,175 58,852 87,548,408 1,233,528 
! ys | Ae 315,131,681 14,897,670 2,850,546,423 1,726,768,976 6,513,324,280 753,776,840 481,200,081 539,366 739,425 702,167,243 13,073,829 
JANUETY 22.0000. 23,842,587 2,300,334 242,632,044 119,358,184 547,866,248 56,623,425 39,238,858 41,216 54,854 70,995,829 1,078,181 
POOTGRTY <cccces 23,386,676 2,298,333 234,324,619 121,218,320 510,165,397 58,300,914 35,087,337 42,371 42,033 75,134,088 83,992 
er 26,239,662 3,696,872 269,627,968 151,228,007 587,985,804 69,308,351 43,597,019 44,248 56,901 94,865,148 1,097,489 
ET Sis cnn 26,201,544 3,956,244 293,396,162 153,703,682 578,255,341 71,022,204 40,173,524 45,674 51,242  89,242'012 —-:1'182'020 
Bere se 28,510,698 4,112,023 319,391,202 160,590,760 631,586,209 79,589,735 42,544,633 48,864 60,449 88,627,491 1,269,281 
Ore. 28,140,479 3,483,270 315,023,445 151,840,252 628,842,033 74,420,996 41,317,794 46,605 50,321 81,110,922 1,282,177 
t EROREREROE AD 29,170,718 5,951,537 332,022,095 156,828,826 658,439,682 79,303,107 41,691,551 48,914 58,433  159:374:139 1/338'304 
pee 28,534,275 6,376,353 330,335,046 149,678,850 671,113,871 72,892,879 41,829,516 51,759 59,715 163,345,034 1,337,327 
September ...... 28,390,481 5,485,747 314,595,959 164,963,798 653,085,050 70,593,079 42,704,894 48,052 49,157 138,201,963 1,236,834 
OCtODEr .nicccees 29,237,767 5,571,847 314,251,318 164,928,640 661,780,441 72,244,633 43,470,132 48,820 51,878 166,109,867 1,161,545 
November ...... 27,411,636 3,857,754 312,968,640 169,278,105 604,403,494 72,178,602 49,642,007 51,398 35,387 75,430,160 1/236'818 
December ...... 26,958,157 3,474,890 291,744,465 161,742,713 587,873,987 64,987,842 43,847,092 41,747 37,596 84,273,730 1,352,657 
3 OD ned xowss 326,024,630 50,565,204 3,570,312,963 1,825,360,137 7,321,397,557 841,465,767 505,144,357 -559,663 607,968 1,286,710,383 14,556,625. 
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those of the same month in 1917, there 
is disclosed the fact that our production 
is now on a much higher scale. Our 
kerosene and gasoline stocks on hand, 
however, still remain in an unsatisfactory 
condition, as compared with 1917. The 
figures, however, for December show a 10 
and 4 per cent increase for gasoline and 
kerosene, over November, 1918. The pro- 
duction of crude oil in December, 1918, 
though lower than November, was still 
at a higher level than the year previous. 

This winter has been so favorable 
for motoring that an increase in the con- 
sumption of gasoline and oils can be ex- 
pected. As a result the figures for Jan- 
uary, February and March will probably 
not compare favorably with those for the 
same months in 1917. 


Prices of British Cars Increase 


LONDON, March 4—(Special Cor- 
respondence)—The prices of British cars 
are steadily increasing. The Austin, 
which recently sold for $2000, is now 
$2,475, with no deliveries promised until 
August. The average pre-war British 
ear selling at about $1750, is being con- 
tinued in its pre-war design in order 
to use up old stocks and also as an easier 
proposition for re-starting manufacture 
at prices varying from $2250 to $2375. 
The Rover Co., which produces the most. 
popalar medium-priced car, answers in- 
quiries with regard to post-war produc- 
tion and prices with the statement that 
no information is available at present, 
and that the company cannot speak with 
regard to deliveries or prices. 

The fuel situation is still obscure. On 
some sides it is claimed that there are 
ample supplies of fuel, but that the com- 
plicated system of government control, 
under which gasoline can be purchased 
only by means of a license, is_ to 
blame. However, inasmuch as licenses 
for almost unlimited quantities are 
granted to practically everyone, it would 
seem that there is no question of a 
shortage of supplies. 

Licenses cost at the rate of 12 cents 
a gallon. Up to Feb. 4 the same license 
was required for the purchase of benzol, 
but on that date the government re- 
scinded the order requiring such a 
license, and in consequence there has 
been great rush by everyone to obtain 
supplies. At present the price of benzol 
is artificially raised and kept at the 
same level as gasoline. 


May Sell Army Trucks 


WASHINGTON, March 15—In view of 
the decreased size of the Motor Transport 
Corps and the entire army, as provided 
for by proposed legislation, it is now 
considered possible that a number of war 
trucks may be sold. The National Au- 
tomobile Chamber of Commerce has al- 
ready informed the War Department that 
it desires first knowledge of any pro- 
posed sales and the opportunity to work 
out some scheme whereby the manufac- 
turer will be protected. The Motors Ve- 
hicle section of the army has assured 
the N. A. C. C. that it will co-operate 
with the industry. 
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Cancellations and Suspensions of Aircraft Contracts 


m. he following is a summary of cancellations and suspensions of aircraft contracts to 
¥ be Os 


‘wad Per Cent Per Cent 

: Jalue of Total Value of Total 

Engines and spare parts. ..$250,107,551 53 Instruments and  acces- 

Planes and spare parts.... 163,231,790 35 WON Siac kote e bcs esreeamnme *$9,864,238 2 

Chemicals Sialic Sah nea oa es sea *13,181,285 3 Fabrics, lumber and metals *5,954,726 1 

Balloons and balloon sup- Miscellaneous ............ 16,631,047 4 
ge «Rapala 8 *9,877,356 2 —— 


nt A ee *$468,847,993 





*Reductions due to revision in cancellations of contracts. 
SUSPENSIONS OF PLANE AND ENGINE CONTRACTS 


si the value of planes and engines delivered during the week ended Feb. 7 was nearly 
$2,000,000, leaving a balance on order valued at over $10,000,000. 


Balance on Suspended -~———Per Cent————, 











Order Nov. 11to Sus- Deliv- Remain- 

Nov. 11 Feb. 7 pended ered ing 
Planes: ; 

Service ...... ee ee eo ee Ee $124,818,750 $113,968,750 91 8 “ 

ED ON gd ncn vcs cocedecueaeacs 12,203,600 9,677,700 79 18 3 

MINOMIOTAGTY TTRUMIIG conock sci cccccccccccce 5,400,000 4,187,358 77 23 
ANN ict ed cia tivitieds aie Licapedele Suadlannal $142,422,350 $127,833,808 90 9 
Engines: : 

ere lL Ue 85 14 i 

PUCOOGOG, CYOMNINE occ cic seneeiiccs condenes 31,377,500 14,926,295 48 27 25 

MEPOUUEEEE S CSUIIIME oo. ooo cb ik ike ecceeeess eS eee - 93 7 

SS eR ARN ES Re ae $261,251,700 9208,378,295 80 17 3 


331 Liberty Motors Remaining on Order 


During the week ended Feb. 7 a total of 189 Liberty motors were delivered, 
To date 20,147 have been produced. 


on order. 


leaving 331 still 


The status of contracts on Feb. 7 is shown below: 


Balance on 





Order 

Nov. 11 

Nordyke-Marmon Co. .............. 4.548 
Liéncein Bieter Cart... ... ccccccsecs 13,228 
Packard Motor Car Co........ce.. 7,373 
General Motore Corp. .......cccses 3,430 
Ry HN a vegies enendeomnace 1,947 
a sho ea eSeweeels ceewaer 30,526 








42 De Havilland 4 Planes Remaining on Order 


Deliveries of De Havilland 4 planes during the week ended Feb. 7 
A total of 4600, exclusive of 204 shipped without engines, have been produced. 


on order. 


Suspended Delivered -— Per Cent———— 
Nov. ll to Nov. 11 to Sus- Deliv- Remain- 
Feb. 7 Feb. 7 pended ered ing 
4,000 548 88 12 te 

10,500 2,728 79 21 . 
5,600 1,473 76 20 4 
2,472 927 72 27 1 

050 897 54 46 

23,622 6,573 77 22 1 

were 5, leaving 42 still 


The status of contracts on Feb. 7 is shown below: 


3alance on 


Order 

Nov. 11 

Standard Airc. Corp........sscceees 421 
Fisher Body Corp... .c.ccccccvveses 3,031 
Dayton-Wright Airplane Co....... 2,623 
SE, kccnadonbss cece rep eceke 6,075 


WASHINGTON, March 15—Cancella- 
tions of aircraft contracts aggregating 
$468,847,993 have been made by the War 
Department. Liberty engine production 
amounted to 20,147 and 331 are still on 
order. 

When the armistice was signed there 
were 30,526 on order, and since that time 
contracts for 23,622 of these have been 
cancelled. 

Deliveries from Nov. 11 to Feb. 7 
totaled 6573, distributed as follows: Nor- 


Airplanes in Storehouses 


WASHINGTON, March 19—Eight 
hundred and twenty-nine airplanes and 
7315 engines have been shipped to store- 
houses since the date of the armistice by 
the Bureau of Aircraft Production. Types 
include the Liberty, OX-5, LeRhone, His- 
pano 180 and Hispano 150 engines, and 
DeHaviland, JN6-H and JN4-D planes. 
Following is the tabulation: 


Liberty 12-service engines............... 4.806 
OX-5 elementary training engines...... 1,261 
Le Rhone advanced training engines.... 994 
De Havilland 4: observation planes...... 524 
Hispano 180 advanced training engines.. 343 
Hispano 150 advanced training engines.. 254 
JN6-H advanced training planes,....... 174 
JN4-D elementary training planes...... 131 


Suspended Delivered -—-——Per Cent———_, 
Nov. ll to Nov. 11 to Sus- Deliv- Remain- 
Feb. 7 Feb. 7 pended ered ing 
360 6 86 14 ee 
2,400 531 79 21 ne 
1,900 681 72 26 2 
4,660 1,373 77 22 1 


dyke & Marmon Co., 548; Ford Motor 
Co., 897; General Motor Corp., 927; Pack- 
ard Motor Car Co., 1473, and Lincoln 
Motor Corp., 2728. 

Produétion of Haviland 4s, exclusive of 
204 shipped without engines, amounted 
to 4600. There are still 42 on order. 
Deliveries between Nov. 11 and Feb. 7 
were 61 from the Standard Aircraft 
Corp., 631 from the Fisher Body Corp. 
and 681 from the Dayton-Wright Air- 
craft Co. 


Aerenautic Convention Starts May 1 


NEW YORK, March 18—The second 
Pan-American aeronautic convention 
and exhibition will be held at Atlantic 
City, N. J., on May 1 and will last until 
June 1. The convention will be under 
the auspices of the Aero Club of Amer- 
ica, the Aerial League of America and 
the Pan-American Aeronautic Federa- 
tion. A program outlining each day’s 
activities has been issued. 


Air Mail Service for France 


PARIS, Feb. 20—Aerial mail service 
for Paris and other important French 
cities has started. The fliers carry mail 
between Paris and Bordeaux, Marseilles, 
Toulouse, Brest and St. Nazaire. 
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U.S. Ships Are Back 
on High Seas 


Shipping Board Gives Figures 
Showing Positions as on 
January 31 


NEW YORK, March 17—According to 
tables prepared by the Shipping Board’s 
Division of Planning and _ Statistics, 
there were employed in overseas service 
under the American flag a total of 752 
vessels, having an aggregate capacity 
of 1,961,239 gross tons. At that date 
American ships represented 46 per cent 
of all the shipping plying between 
United States and foreign ports, as 
against 9.7 per cent at the opening of 
the war. Although the following table 
represents the grouping of these vessels 
as at Jan. 31, 1919, it is understood 
that there has been considerable rear- 
rangement and diversion of routes since 
that date, owing to the pressing need 
for foodstuffs in Europe. 


No. of Gross 
Service Vessels Tons 
Trans-Atlantic: 
. a ere 13 14,034 
Sait: AMIGA oc 6 565i verwes 24 33,793 
er re 1 3,350 
RES aicica\ wsinisi x aceiwewie nie s-ays 13 58,685 
a RRR ey eres 23 89,462 
BiGieiee. THRONE oo.c 0.6 ccwosica'e 4 23,213 
SS Ere Tt 25 119,587 
NM Shai bw aia s'c a eam eet gta 1 1,965 
IN i reise is Cease ean ala ee 3 7,271 
I oi ca renendsrkinaiaws if 23,142 
Other Mediterranean ...... 9 16,974 
Northern neutrals ......... 2 12,606 
Other trans-Atlantic ...... 1 2,246 
Trans-Pacific: 
ere 49 162,304 
NE PIII. oicicwie ties escencei 5 13,279 
PPULIO. BEIGIANE occ ccesicesecs 3 12,502 
PE hoe dca coieses se c00ee 71 83,423 
I 5 ag waver areca: urate eroraie it 43,416 
South American: 
Be re ne 27 22 830 
Central Brazilian .........: 44 87,385 
TS OO =e ee 39 99,488 
WE ROIS ike owes neces 70 193,018 
Carribbean and Mexican: 
3) eres 168 400,055 
a” err 63 147,419 
Mexican Pacific ........... 2 2,262 
Mexteam GU qin ies csccces 42 211,516 
pO ERR err re ra 14 30,891 
Canadian: 
See rer rr 9 20,860 
PEI 5 sSaloramastuce.s oe ereantnetics 3 24,263 
Overseas total........... 752 1,961,239 


Factors in High-Speed Engine 
Development 


(Continued from page 627) 

Two sets of contacts arranged to fire 
alternately have been used, but this 
makes it necessary to re-time or adjust 
contacts frequently, as half of the cylin- 
ders might be late in firing, which would 
cause a heated engine and the other half 
of the cylinders early in firing, would 
cause premature or spark knocking. 

It would be impracticable to enlarge 
the contact area, because of the inertia at 
high speeds, as even the lightest contact 
arrangement is too heavy for high-speed 
work. 

If there is any eccentricity of cams and 
looseness of bearings with one set of 
contacts, those errors are. very noticeable 
.in the firing balance of the engine, but 
with the two sets of contacts 180 degrees 
apart, the ignition is perfectly synchron- 
ized, a fact which is very noticeable in- 





AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


deed in the firing balance of the Cadillac 
engine on block test. 

I believe that the ignition as applied 
to the eight-cylinder Cadillac engine, 
which is patented, has been brought to a 
higher state of perfection than any other 
ignition, as so synchronized is this ig- 
nition that my company gladly loaned it 
to the Government for use on the Liberty 
engine, as without this system, I do not 
believe that the Liberty engine would 
have been so successful as it has been. 
Fig. 10 shows the system, the patent 
number being 1,286,803. 

Some curves showing degrees of spark 
advance on the flywheel relative to r.p.m. 
are shown in Fig. 11 and are self ex- 
planatory. 

One can appreciate some points in con- 
nection with the inertia of the contacts, 
because when running an eight-cylinder 
engine at 3000 r.p.m., an examination of 
the time taken between contacts is inter- 
esting, consuming the vast time of .005 
seconds; at 3550 r.p.m. the time taken is 
0.0042 seconds; at 3850 r.p.m. the time 
taken is 0.0039 seconds. With this in view 
it can readily be understood that very 
little variation can be allowed so that 
we prescribe an error of only one degree 
between the cylinders on our engines at 
all speeds. 


Proper System Reduces Labor Turnover 
(Continued from page 621) 


Summarizing the turnover, we find 
four principal causes of separation— 
discharges, lay-offs, military service and 
quits, with the latter accounting for ap- 
proximately 75 per cent of the evil. In- 
quiring into the causes for quits, it was 
found that 33 per cent were dissatisfied 
with wages, 27 per cent dissatisfied with 
“too hard work,” 20 per cent declared 
the working conditions disagreeable, 8 
per cent left to accept another position, 
2 per cent quit because of monotony of 
work, 2 per cent for military service, and 
8 per cent for miscellaneous reasons. 

Causes for discharges included 27 per 
cent for insubordination, 24 per cent for 
laziness, 20 per cent for misconduct, 11 
per cent for incompetence, 10 per cent for 
trouble making, 3 per cent for general 
unreliability, 3 per cent for drinking, 
and 2 per cent for other causes. 


France Subsidizes Farm Machinery 


PARIS, March 15—To encdurage the 
use of agricultural tractors, the French 
government offers a subsidy of 50 per 
cent of the purchase price on all tractors 
and steam or electric plowing mechanism 
which are purchased by co-operative 
groups of farmers or by municipal au- 
thorities for general use. This 50 per 
cent subsidy is only granted when a pur- 
chase is made of not less than five trac- 
tors, or equivalent mechanical plowing 
material. When the purchase is less 
than five tractors the subvention cannot 
exceed a quarter or one-third of the price 
of the material, according to the condi- 
tion of the persons making the purchase. 
An exception is made for farmers living 
in the devastated regions who can, under 
certain circumstances, receive 50 per cent 
subsidy. 





667 


Films an Incentive 
to Foreign Trade 


Motion Picture as Trade Stim- 
ulator Urged by Depart- 
ment of Commerce 


WASHINGTON, March 18—The use 
of moving picture films for the develop- 
ment of American industries in foreign 
countries has been taken up by the De- 
partment of Commerce. An appropria- 
tion of $69,000 for this work asked for 
by the department failed to go through 
Congress during the recent filibuster. 
Requests have already been received 
from American attachés for films, es- 
pecially from China. *Reports say that 
the use of motion pictures in that coun- 
try would aid extensively in developing 
American trade there. Suggestions from 
the American office there include films 
showing American highways, farm trac- 
tors, passenger cars and motor trucks, 
including complete production of trac- 
tors, cars and trucks, and their opera- 
tion on farms and roads. 


Effective Method for Chines2 


“The motion picture is one of the very 
effective ways of impressing American 
standards, material, equipment and 
methods on the Chinese,” says, the re- 
port received, “and films would-be wel- 
comed, showing construction and com- 
pletion of American roads. A good film 
showing the entire process of the manu- 
facture of automobiles and vividly pic- 
turing the advantages to the purchasing 
public of quantity production could be 
advantageously exhibited.” 

Owing to the fact that the bill did not 
pass, the Department of Commerce is 
asking manufacturers to supply it with 
films which will be at once forwarded to 
China and other countries. A translator 
and film expert are located at the de- 
partment, who will adapt films for the 
particular countries to which they are 
sent. 


Advantages to Great Britain and Canada 


In discussing this subject with the 
Congressional Committee, the Depart- 
ment of Commerce pointed out that other 
nations, and particularly Great Britain 
and Canada, have found the motion pic- 
ture an excellent means of promoting 
trade. Canada expended $40,000 for this 
work during February. As far back as 
1913 Great Britain exhibited moving pic- 
tures of leading British industries in 
Europe, Canada, United States and 
South America. 

Many, and in fact most, of the moving 
picture films exhibited throughout the 
world showing the United States are of 
the “Wild West” character, and instead 
of giving a fair representation of exist- 
ing conditions they distort foreign im- 
pression. To counteract, and at the same 
time develop American foreign com- 
merce, the department is urging this mo- 
tion picture propaganda. 





How Germany Sells 
Her War Vehicles 


Organization of Manufacturers 
to Help Stabilize Motor 
Industry 


WASHINGTON, March 17—In Ger- 
many, according to a consular report, 
twenty automobile manufacturers organ- 
ized in 1915 for the purpose of taking 
over motor vehicles released by the 
army, and disposing of them so as to 
create the least disturbance to the auto- 
mobile industry. The organization was 
known as the Feldkraftwagen Aktien- 
Gesellschaft, or Feldag. 

It was generally expected that the 
automobile market would be flooded 
after the war, but according to an 
article in the Frankfurter Zeitung for 
Dec. 20, 1918, of which this is a sum- 
mary, there is not the slightest danger 
of any immediate flooding of the market, 
in view of the great scarcity of repair 
parts. Even in the case of passenger 
vehicles, the present supply, especially 
of the lighter models, is far below the 
demand, and sales are now restricted to 
customers who need the vehicles for the 
performance of their professional duties, 
like physicians and veterinarians. 

Some of the passenger vehicles of for- 
eign makes were disposed of to neutral 
countries during the war, on account of 
the difficulty of securing duplicate parts. 
The Feldag is endeavoring to sell the 
vehicles only after having put them in 
good running order. But as under the 
present labor conditions repairs require 
much more time than under normal con- 
ditions, and in view of the scarcity of 
storage facilities, it was found necessary 
to sell limited numbers of unrepaired 
vehicles. 


Private Orders Annulled 


The apprehended drop in prices has 
also failed to materialize, especially in 
the case of commercial vehicles. A 3-ton 
truck which sold for about 16,500 marks 
($3927) before the war and which may 
now be obtained for not less than 30,000 
marks ($7200), with tires of iron and 
wood, is now sold by the Feldag, after a 
thorough overhauling, for 12,000 
($2880) to 14,000 ($3360) marks. 

The fact that army contracts for about 
10,000 trucks are still outstanding has 
also a steadying effect on the market. 

Under the circumstances it is not sur- 
prising that private firms find it diffi- 
cult to purchase trucks at. reasonable 
prices. It is recalled that a few months 
ago the association of automobile manu- 
facturers decided to annul all private 
orders for vehicles received prior to Dec. 
31, 1916, on account of the abnormal in- 
crease in wages and materials. While 
orders are now accepted again by the 
manufacturers, the scarcity of raw ma- 
terials and the general uncertain con- 
ditions make it necessary for them to 
stipulate a delivery period of several 
years and to protect themselves thor- 
oughly in regard to prices. 





AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


Prior to the war it is estimated Ger- 
many had probably about 7000 to 8000 
trucks in use. At the outbreak of the 
war most of them were taken over by 
the army, and during the war only about 
2000 to 3000 vehicles assigned to the 
home forces were available, partly for 
public and partly for private use. An 
increase through return of army trucks 
is not to be expected, in view of the fact 
that their number was much smaller 
than it was generally anticipated, and 
also because of the armistice provision 
for the surrender of 5000 trucks to the 
Entente. 


Mexico Breaks Oil Pact 


WASHINGTON, March 12—President 
Carranza has demanded immediate pay- 
ment of “royalty taxes” on oil produced 
in Mexico in January and February de- 
spite his agreement with the United 
States to take no further action in Mexi- 
can oil matters until the Mexican con- 
gress could act on a new oil law. 


France May Import Tractors 


WASHINGTON, March 15—The French 
Government will allow the importation 
of farm tractors from the United States 
provided commercial credits for one year 
can be arranged. Details of the plans 
are not yet known. The only advice re- 
ceived so far is a cablegram from Ber- 
nard M. Baruch stating: “The French 
Government is willing to allow sales to 
French merchants of $40,000,000 worth 
of machine tools and all agricultural im- 
plements if commercial credits for one 
year can be arranged.” 


Copper Producers to Market Govern- 
ment Surplus 


WASHINGTON, March 18 — Copper 
producers have arranged with the War 
Department to market the government 
surplus copper at the prevailing market 
prices, charging the government thé ac- 
tual cost of so doing. It will be distrib- 
uted with the producers in connection 
with their own products, the minimum 
monthly amount being fixed, and the 
actual amount disposed of being a cer- 
tain percentage of total sales exceeding 
the minimum amount. It was also 
agreed that the copper be entirely dis- 
tributed within 15 months. 


Permanent Exhibit of War Materials 


WASHINGTON, March 17—The Engi- 
neering and Standardization Branch of 
the Purchase, Storage and Traffic Divi- 
sion of the Army will establish and main- 
tain an exhibit of standard war equip- 
ment and supplies. The exhibit will con- 
tain samples of all varieties of standard 
articles necessary for war, and is es- 
pecially intended for the information of 
manufacturers, and in order to have 
available at all times approved samples 
or specifications of samples needed to 
facilitate production. A list of the ar- 
ticles which will be placed in this perma- 
nent exhibit will be made public later. 
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Improve Wood for 


Aircraft 


New Methods for Seasoning 
and Testing Developed by 
Forest Laboratory 


WASHINGTON, March 18—The use 
of plywood in aircraft construction and 
the development of improved kiln-drying 
are reported as a result of experiments 
by the Forest Products Laboratory, De- 
partment of Agriculture. One of the 
most important achievements was the 
discovery of a method to dry spruce in 
30 days as compared with the two years 
heretofore required. 

At the time our aircraft program was 
launched practically no seasoned spruce 
stock was available. To air-dry green 
spruce 3 in. thick, such as is used in air- 
planes, requires from one to two years. 
The Forest Products Laboratory speci- . 
fied a method of kiln-drying by which 
green spruce airplane stock can be dried 
in from 20 to 40 days to the proper 
moisture content. Kilns were designed 
for the Army and Navy and for com- 
mercial companies capable of properly 
drying airplane stock, and men were fur- 
nished to operate them until operators 
could be trained at the laboratory. Sea- 
soned stock was thus insured equal, if 
not superior, to air-seasoned material. 

A relatively slight advantage in 
lightness and strength over the best sub- 
stitute makes spruce the preferred air- 
plane wood and warranted the organiza- 
tion of a Spruce Production Division. 
The same importance attaches to any 
saving in strength, however slight, that 
is accomplished through proper methods 
of seasoning. Exhaustive tests are show- 
ing that the Forest Service specifications 
produce better material than can be se- 
cured by drying in the air. 


Strength of Airplane Woods 


Over 300,000 tests made on about 130 
species of wood afforded basic informa- 
tion for aircraft design. From these 
data the relative suitability of various 
species of wood, the influence of defects, 
the relation between strength and den- 
sity, and the influence of moistire can be 
determined. A table of strength values 
at 15 per cent moisture was prepared by 
the forest products laboratory, and 
adopted by the Army and Navy as a 
basis for the design of the wooden parts 
of aircraft. 


Tests of Beams and Struts 


On account of the difficulty in secur- 
ing suitable pieces for manufacturing 
the larger airplane parts and the neces- 
sity for conserving material, several 
series of tests were conducted at the 
laboratory on built-up beams and struts 
of various designs and also on various 
types of splices. Present specifications 
of the Army and Navy for laminated and 
spliced beams and laminated struts are 
based on the results of these tests. 
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Automotive Conditions in England 


War Has Opened Question of Air and Road Transportation and 
Government Control 


LONDON, March 1—Pending a defi- 
nite ending of the war,certain regulations 
of the Defense of the Realm Acts (com- 
monly styled D. O. R. A.) continue to be 
operative, Under these powers the com- 
petent authorities have placed a tem- 
porary embargo on certain arranged for 
and other tentative and more or less ex- 
perimental efforts to commercialize serv- 
ices by aircraft. 


The Position of Aircraft Manufacture 


One of the problems of the hour con- 
cerns the future of aircraft manufacture. 
For some time to come no stable com- 
mercial output of aircraft seems possible, 
if only for lack of data and experience 
of the sort of machines required. Air- 
craft for the naval and military forces 
and for postal work has a recognized 
place, and forms part of the Govern- 
ment’s program for land and sea defense. 

There is a rumor that certain air- 
craft factories will remain more or less 
under control of the state; though pos- 
sibly not wholly excluding private trad- 
ing. This rumor finds some strength 
in the better established report that cer- 
tain accessories factories are now a state 
monopoly. One of these is concerned 
with ball bearings and has supplied all 
its war time output to the Government. 
If the rumor be correct, it will be help- 
ful to the legitimate and orderly setting 
up of aircraft manufacture on a com- 
mercial basis, and it was largely because 
of the absence of this powerful help be- 
fore the war that much of the languish- 
ing state of practical aeronautics in this 
country was due. The British govern- 
ment virtually has created and indirectly 
influenced the capital of this new indus- 
try, and it is fitting for it to continue 
its aid, just as years ago the torpedo 
and high-speed water craft were de- 
veloped principally at national cost. 

Reference to ball bearings prompts the 
remark that American interests are be- 
ing increasingly felt here, and it looks 
as though the German pre-war monopoly 
here in these bearings is likely to be 
transferred, though not to the same ex- 
tent, to the United States. Two or three 
makes are well known here, the tractors 
being the machines which seem to have 
drawn most attention to them. At pres- 
ent there seems to be a dearth of British 
makes of ball and roller bearings and 
an over-production of British magnetos. 


Neod National Highway System 


One of the biggest, probably the larg- 
est development, concerned with the 
British motor industry, centers in the re- 
organizing of a national road system of 
motor transport. The railways, it is 
stated, will be nationalized, and virtually 
they are so already, in common with the 
canals or internal waterways, most of 
which the railway interests acquired 
years ago and have done nothing to de- 
velop or even continue the use of. Al- 


ready the upkeep of the roads has become 
a national charge though the control was 
not unified. 

Matters are shaping to a complete con- 
trol by the state, both as regards the 
better use of the roads, for reducing 
congestion of railway traffic, and in re- 
spect of their cost of upkeep, Moreover 
it is known that there is a big scope of 
development of road traffic in perishable 
produce. Hitherto something like $95,- 
000,000 was spent yearly on British roads 
by some 2500 local authorities, and now 
it is estimated that $500,000,000 is re- 
quired to fit them to carry motor traffic 
of the sort intended. 


Big Field for Road Development 


A big field of development is promised 
which may be summed up as— 


Extension of tractor farming and fruit and 
vegetable culture. 

Increased speed of road traffic, especially 
for perishable stuff. 

Development of rural and urban passen- 
ger traffic. 

Encouragement for soldiers and others to 
settle on the land. 

Encouragement of short and medium dis- 


. tance motor goods traffic of the heavier sort, 


this provision carrying with it the cor- 
responding one of assured return journeys 
with adequate remunerative loads. 


On this score it may be said that dur- 
ing the second half of the war period, 
government controlled efforts were made 
through the local chamber of commerce 
in some of the chief goods centers to de- 
velop motor road traffic for distances up 
to 100 miles. It has been stated by one 
traffic expert that railway transit is 
cheapest for distances exceeding 50 to 
100 miles, and motor transit cheaper for 
distances under those limits, but this 
view may be modified where a better or- 
ganization for return loads has been 
established on a sound basis. At the 
moment there is some important opposi- 
tion to the government’s scheme regard- 
ing the ministry of transport, there being 
a fear lest the railway interests may 
predominate in the working of the sys- 
tem. 

Schemes for light railway lines corre- 
sponding to the roadside railways of 
Belgium are being discussed as supple- 
mentary means, and there is also the 
bigger prospect of a national electrifica- 
tion scheme to supply current at from 
one to two cents per unit from giant 
power stations erected near the coal pits 
and metallurgical gas furnaces. If a 
national system of motor road transport 
with roads adequate to the loads were 
available, direct use for 50,000 motor 
trucks could be found for the rural de- 
velopment hoped for. 

There is and has been much criticism 
of the government’s action in not declar- 
ing its intentions regarding the disposal 
of war trucks and in building a central 
truck repair depot near London. This 
depot has exceeded the provisional esti- 
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mate of $5,000,000 by $3,750,000 and if 
completed doubtless will cost still more. 
It had its origin in two circumstances— 
the increasing number of idle vehicles 
“held up” for lack of repairing facilities, 
while the factories from which they came 
were daily adding to the number of new 
ones, and the issue accentuated by the 
mishap on the Western Front in March 
and the fears of a possible further “set 
back”; the effect being to reduce the 
available repair bases and depots. 

The truck industry offered to deal with 
these vehicles at about 1/7 of the cost 
of the government scheme, under certain 
conditions, intended to recoup them for 
the outlay required. The virtual cessa- 
tion of hostilities, of course, may, or 
may not, affect the utility of this scheme, 
but there can be little doubt that its 
necessity, if ever warranted on the 
grounds of urgency and economy, is now 
much reduced. 

Both the manufacturers’ and the pub- 
lic’s points of view must be considered 
in this matter. The government has some 
50,000 to 60,000 trucks in a generally re- 
pairable and usable condition. The manu- 
facturers urge that they should have 
these vehicles of their own make returned 
to them to be repaired for re-sale to the 
public, One suggestion on this score 
was for the manufacturer to buy them 
back from the government, and another 
was for them to repair them at the na- 
tional cost and be reimbursed at a 
scheduled rate. 

From the public standpoint it is urged 
that these vehicles are national property 
and should not be accorded different 
treatment than is traditional with other 
army and public service stores listed for 
disposal. 


Rigid Airships for Commercial Use 


There has been published an official 
memorandum by the Air Ministry which 
sets out the merits of the airship against 
those of the airplane, regarded from the 
commercial standpoint. It is lengthy 
and its conclusions are in favor of the 
airship of the rigid type, on the follow- 
ing, among other, grounds: 

Greater capacity and radius of useful flight 


of the airship for long distances and time in 
the air. 

_Greater capacity (the latest rigid German 
airship carrying over 38 tons gross, and has 
a cruising speed of 45 miles an hour, for 
177% hours, or seven days, and a gross dis- 
tance capacity for 8000 miles in that period, 
with a maximum attainable speed of 77.6 
miles an hour. 


Relatively lower cost of the airship from 
the superior capacity denoted under the fore- 
going heads. 

The objection that the airship is a 
fair-weather machine is replied to by the 
observation that during 1918 there were 
only nine days on which no airship flight 
could be made in the British Isles, which 
are recognized as one of the worst 
weather areas in the world. 


Am-pe-co in New Plant 


MARSHALLTOWN, IA., March 19— 
The American Machine Products Co. has 
moved into its 3-story plant and has 
changed its trade-mark from Ampeco to 
Am-pe-co so that the pronunciation can- 
not be mistaken. 
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A. & B. Mfg. Co. To 
Make Hurlburt Trucks 


NEW YORK CITY, March 17—The af- 
fairs of the Hurlburt Motor Truck Co., 
which went into the hands of creditors 
last month, seem to be working out sat- 
isfactorily through an agreement sub- 
mitted to the creditors in open court on 
March 14, whereby the American & 
British Mfg. Co., Providence, will be li- 
censed to manufacture 1,000 Hurlburt 
trucks in consideration of which it will 


pay the receiver of the Hurlburt com-. 


pany approximately $176,000 in cash as 
the trucks are sold. The A. & B. com- 
pany will also purchase the Hurlburt 
parts on hand which are roughly esti- 
mated to be worth $150,000. The 1000 
trucks will be sold by the Hurlburt Sales 
Co., a new corporation to be formed for 
the purpose. 

The creditor’s committee, consisting of 
H. G. Banta, Edward C. Striffler, Inc.; 
M. L. Bayard, Keystone-Hindley Gear 
Co.; and E. H. Brodwell, Fisk Rubber 
Co.; has reported that the business oper- 
ations of the Hurlburt company from 
January 22 to March 4 produced a reve- 
nue of $124,716 at an expense of $110,- 
796.29, leaving a profit of $13,919.71 to 
which should be added profit on work in 
process of $9,811.60, and profit on the 
service department of $5,292.18, making 
a total profit for the period of $29,023.49. 
The committee has been unable to esti- 
mate the liabilities to date but indicates 
‘that they will be between $850,000 and 
$1,000,000. All claims must be sent to 
the creditor’s committee at once for con- 
sideration. 


Wire Wheel Brings Suit for Patent 
Infringement 


NEW YORK, March 15—Suit has been 
brought by the Wire Wheel Corp. of 
America against the Budd Wheel Corp. 
The plaintiff claims infringement of the 
Pugh patent, No. 1,030,428, for the pro- 
cess of indenting and perforating the 
rims; of the Duffy patent, No. 1,125,498, 
for an automatic locking hub construc- 
tion; of the Pugh patent, No. 903,608, 
for a protected lock, and of the House 
patent, No. 1,166,130, for a_ radially 
swinging lock. 

The Wire Wheel Corp. of America has 
granted licenses to the Standard Roller 
Bearing Co., Philadelphia, which employs 
only the Pugh patent, No. 1,030,428; to 
the Hayes Wheel Co., Jackson, Mich., and 
the Dayton Wire Wheel Co., Dayton, 
which uses all four patents. The suit has 
been opened in the Eastern District of 
Virginia. 





Old Chandler Officers Re-elected 


CLEVELAND, March 17—The officers 
of the Chandler Motor Car Co. were re- 
elected at the company’s annual meeting 
as follows: President, F. C. Chandler; 
first vice-president, C. A. Emise; second 
vice-president, W. S. M. Mead; third 
vice-president, J. R. Hall; secretary, Isa- 
dore Grossman; treasurer, J. M. Regar. 
The only change in the company’s direc- 
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torate was the election of J. R. Hall, 
factory manager, to succeed J. V. Whit- 
beck, whose work as chief engineer in- 
terfered with his service as director. Mr. 
Whitbeck remains as chief engineer. 
Other directors, besides the officers, are: 
John Sherwin, Charles A. Otis and James 
A. Fayne. 


Premier Motor Corp. Appoints Executive 
Committee 


INDIANAPOLIS, March 18—A con, 
mittee of three has been formed to take 
over the active management of the Pre- 
mier Motor Corp. This committee is just 
another name for the manufacturing 
committee which has been in control of 
several phases of the company’s activi- 
ties for some time, and is composed of 
the same members, C. S. Crawford, F. T. 
Nehrbas and E. F. Schaeffer. The manu- 
facturing committee has been changed to 
the executive committee, so that it can 
take over some of the duties of the com- 
pany’s president, A. C. Flowers, who is 
unable at this time to devote all of his 
attention to Premier affairs. 


Buick Expansion 


FLINT, March 17—The Buick Motor 
Car Co. has orders for every machine it 
can produce up to July 1. The company is 
now producing over 400 cars daily, and 
notwithstanding the set-back caused by 
war reconstruction hopes to equal its 
1917 production of 135,000 cars. More 
men are now employed than when the 
armistice was signed. 

A warehouse and loading dock have 
been completed, which can accommodate 
1000 cars. By a double decking arrange- 
ment an additional 1000 machines can 
be stored. A new bronze and aluminum 
foundry is just being finished and will 
be in operation soon. The present foun- 
dry building, which adjoins the sheet 
metal plant, will be used for the further 
expansion of sheet metal work. A three- 
story building, designed and built for the 
manufacture of Liberty motors, has been 
completed, but inasmuch as peace has 
brought aircraft engine work to a halt, 
the new structure will house the tool de- 
signing department. 





Automobile & Supply, Ltd., New 
Canadian Incorporation 


TORONTO, March 15—W.S. Smith and 
associates took over stock, trade, assets 
and good-will of the Automobile & Sup- 
ply Co., Ltd. The new firm is being in- 
corporated with the name of the old com- 
pany shortened to Automobile & Supply, 
Ltd., and continues at the present prem- 
ises. Automobile & Supply, Ltd., are 
distributers for Pierce-Arrow, Paige, 
Hupmobile and Gray-Dort passenger 
cars and Federal and Pierce-Arrow 
trucks. 


Tube Co. Buys $300,000 Site » 
DETROIT, March 18—The Detroit 
Seamless Steel Tube Co. has purchased 
a $300,000 site for its proposed $2,000,000 
plant to be built within the next year. 
It is at West Warren and Wyoming Ave- 
nues and contains 60 acres. 
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Detroit Tractor Corp. 
Making $750 Tractor 


DETROIT, March 18—The Detroit 
Culto-Tractor Corp., a newly organized 
concern, capitalized for $1,500,000, is 
about to place a $750 tractor on the 
market. The first machine has been 
completed and production will start on 
the first thousand about April 1. The 
company has completed arrangements 
for a manufacturing plant. H. M. 
Jerome, formerly chief engineer of the 
Allis-Chalmers Mfg. Co., is production 
manager as well as vice-president. S. R. 
DuBrie is chief engineer and secretary. 
Joseph A. Rowe is president, and E. H. 
Kramer treasurer. 


Specifications of Tractor 


The new tractor is a one-wheel drive 
machine. It is balanced by a side-wheel. 
The motor is V-type, 4 x 6, low compres- 
sion, equipped with Bosch magneto, im- 
pulse starter, Stromberg  carbureter, 
Pearce governor and air-washer. The 
gear ratio is 30 to 1, having a working 
speed of 2% miles per hour with a draw- 
bar pull of 1200 lb. 

The water in the radiating tank is 
below the cylinders, so as soon as the 
motor stops all the water drains back 
into the tank. This eliminates all chance 
of the operator forgetting to drain the 
motor and prevents the cylinders from 
freezing. The arch straddling the rows 
has a clearance of 46 in. so corn that high 
may be passed over without injuring it. 
The total weight of the machine is 1800 
Ib. The company proposes to establish 
assembly plants in Seattle, Minneapolis, 
Kansas City and Dallas, and states that 
orders for 2500 machines are on hand. 


Standard Parts Now in Own Building 


CLEVELAND, March 18—On the first 
of the month the Standard Parts Co. 
moved its central offices, which include 
the executive and supervisory staff, 
bookkeeping, advertising and contract- 
ing departments, to the Standard Parts 
Building on Walnut Avenue at East 
Eleventh Street, which has just been 
cgmpleted. 


National Wire Wheel Enlarges Plant 


GENEVA, N. Y., March 17—The Na- 
tional Wire Wheel Works, Inc., maker 
of Pasco Wire Wheels, has arranged for 
additional factory equipment at Hagers- 
town, Maryland. With this and the 
present factory the company will be pre- 
pared by June 1 to manufacture 3000 
wheels per day, and will arrange the 
equipment to still further increase this 
production as required. During the past 
year the concern has been practically 
entirely devoted to government produc- 
tion on airplane wheels and airplane 
parts. Direct factory selling branches 
have been opened in New York, Chicago, 
San Francisco, Kansas City, Dallas, 
Seattle and Minneapolis, as well as nine 
of the largest cities in Canada. Service 
stations have been equipped also in the 
larger cities. 























March 20, 1919 


A. O. Smith Building Rumors 


MILWAUKEE, WIS., March 17—That 
the A. O. Smith Corp. is preparing to 
double the size and capacity of its 
plant at 27th Street and Keefe Avenue 
is the basis of well-defined rumors cur- 
rent here. Color has been lent to the re- 
ports by applications made in the last 
few days to the public land commission 
of Milwaukee seeking the vacation of 
certain streets adjacent to the present 
Smith works. At the general offices 
of the company it was stated that no 
statement was available at this time. 
Reports concerning the project are to 
the effect that construction work will 
begin as soon as technical matters on 
street vacation are adjusted. It is said 
that the additions will be ready for oc- 
cupancy by Sept 1, at which time the 
Smith working force will be increased to 
4,500 or 5,000 operatives. 


Madison to Make Trucks and Tractors 


ANDERSON, IND., March 15—The 
Madison Motors & Tractor Corp., capi- 
talized at $1,200,000, has been formed 
for the purpose-of making tractors and 
trucks. This company is an outgrowth 
of the merger last fall of the Bull Trac- 
tor Co., Minneapolis, and the Madison 
Motors Corp., Anderson, formed for the 
purpose of making tractors and trucks 
for the United States Government dur- 
ing the period of the war. With the 
cessation of hostilities, however, the 
financial interests back of the companies 
determined to incorporate, and have 
added $500,000 of new capital, bringing 
assets and cash up to a sum in excess 
of $1,750,000. The company will build 
1500 Bull tractors and 1000 Madison en- 
gines during the present year. C. E. 
Gibson is president, the directors includ- 
ing the president and L. N. Rosenbaum, 
manager; A. H. Ebert, C. H. Jockmus, 
eastern bankers, and J. F. Green, former- 
ly president of the Bull Tractor Co. 





U. S. Tractor Co. to Build Plant 


MENASHA, WIS., March 17—The re- 
organization of the United States Trac- 
tor Co., Chicago, as a Wisconsin corpora- 
tion, styled the United States Tractor & 
Machinery Co., preparatory to the trans- 
fer of the works and general offices to 
this city, has been completed. The new 
company has a capital stock of $250,000 
and the following Menasha men are in- 
corporators: Joseph G. Sailor, George G. 
Barlow and Dr. A. B. Jensen. The first 
unit of the new plant will be erected at 
once. It will be a 1-story fireproof build- 
ing, 60 x 150 ft. 


Nash Production Reaches 100 Mark 


KENOSHA, WIS., March 15— The 
Nash Motors Corp. has completed its 
contract, which called for 1600 Quad 
trucks for the Government, and is wind- 
ing up its war work. It is now devoting 
90 per cent of its attention to its regular 
car production. In February 65 cars 
were produced daily. In March produc- 
tion will be increased to 90 cars, while 
the 100 mark will be reached early in 
April. 
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New Dodge Four-Door Sedan 


NEW YORK, March 17—Dodge 
Brothers dealers are expecting deliveries 
within the next two weeks of a new four- 
door sedan which will sell for $100 more 
than the present two-door model, mak- 
ing the price of the new model $1,876. 
The chassis will be the same as at 
present. 


Baker R. & L. Co. to Make Custom 
Bodies 


CLEVELAND, Mafch 17—The Baker 
R. & L. Co., makers of the Rauch & 
Lang electrics and the Owen magnetic 
car, has entered the custom body field. 
Several years ago this company estab- 
lished a special body department, but 
until recently has confined its efforts to 
special designs for manufacturers and 
dealers, individual custom work not 
being solicited. Now, however, facilities 
have been expanded, and the company is 
producing original designs to meet the 
wishes of individual owners. 


Airplane Factory Will Close 


MARBLEHEAD, MASS., March 17— 
The Burgess Co. airplane manufacturer, 
which employed 2000 people at its plant, 
will be closed Saturday. It turned out 
many of the training planes used by the 
government during the war. 


Flechter Opens Los Angeles Branch 


NEW YORK, March 15—L. V. Flech- 
ter & Co. has opened a branch in Los 
Angeles. It is in charge of M. J. Sie- 
bert, who for ten years has been road 
salesman for the Neptune Meter Co., a 
subsidiary of the Flechter 
J. J. Frank has been appointed district 
manager of sales for the Metropolitan 
district. 


Frost Gear Adds 


JACKSON, MICH. March 15—The 
Frost Gear & Forge Co., at the annual 
stockholders’ meeting, increased its capi- 
tal stock from $350,000 to $750,000, and 
approved plans for an addition, to be of 
steel construction, 75 x 150, with con- 
crete basement, south of its present 
plant. The heat treating department 
will be located in the new building. All 
old officers and directors were re-elected. 


Gillette Rubber Takes Eau Claire Mfg. 
Co. 

EAU CLAIRE, WIS., March 15—The 
Gillette Rubber Co. has taken over the 
plant and business of the Eau Claire Mfg. 
Co. for manufacturing machinery and 
equipment for the tire trade. 
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General Motors Drive on Trucks 


LANSING, MICH., March 18—W. C. 
Durant, head of the General Motors 
Corp., has disclosed the general plan for 
the expansion of that company’s prop- 
erty in Michigan. It provides for im- 
provement in the Olds Motor Works as 
well as the embodying of the Reliance 
Engineering Co. plant into the General 
Motors unit in this city. The nature of 
the product it will turn out has not been 
revealed. 

A substantial part of the General Mo- 
tors appropriation for 1919 will be spent 
here. The general plan calls for addi- 
tions to present factory buildings to care 
for proposed increased production, and 
a great increase in the working force. 

The General Motors Corp. will go in 
extensively for trucks this season, a 
manufacturing adjunct not heretofore 
attempted in the Olds Motor Works 
plant. 


Making Ford Truck Bodies 


OXFORD, MICH., March 18—Henry 
Houck & Son have organized here for 
the manufacture of truck bodies for Ford 
cars. 


Elgin Djstributing Co. Opens 
NEW YORK, March 17—The Elgin 
Motor Distributing Co. has been formed 
to take over the Metropolitan distribu- 


tion of the Elgin. It is located at Broad- 
way and Fifty-seventh Street. The com- 


pany consists of: President, M. W. 
Sanger; vice-president, E. L. Sanger; 
secretary, Henry Weiss; _ treasurer, 


Harry Sanger, and assistant secretary, 
David Sanger. 


Velie Production Calls for 15,000 


MOLINE, ILL., March 18—The Velie 
Motors Corp. is back from war to peace 
work, and is turning out on an average 
of 45 machines daily. The company aims 
to manufacture 15,000 cars this year. 


Produce Six Roamers Daily 


KALAMAZOO, March 15—The Barley 
Motor Car Co. is at present producing 
at the rate of 6 cars a day and plans to 
increase this production at once. Re- 
cently the company’s buildings have been 
completely rearranged with this increase 
in production in mind. 


Napoleon on 1 and 1'4-Ton Trucks 


TRAVERSE CITY, MICH., March 17— 
Active production of 1 and 14%-ton trucks 
has been started by the Napoleon Motors 
Co. The original plans of the company 
were to turn out about 864 Model 9 1-ton 
trucks and 136 Model 11 1%-tonners for 
1919. The company, however, has now 
planned a larger production, ranging 
from eight to ten trucks daily, and, in 
order to facilitate this increase, has asked 
the Michigan Securities Commission for 
permission to sell the remaining $350,000 
worth of the unsubscribed common stock. 
The 1-ton model sells for $1,285 and the 
11%4-tonner at $1,485. Both models have 
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overhead valve 35 hp. four-cylinder en- 
gines, 3% by 5 in. With the exception 
of a difference in gear ratios, tire sizes 
and weight, the two models are alike. 
Other features include thermo-syphon 
cooling, Hotchkiss drive, Stromberg car- 
bureter, Connecticut ignition and single 
unit Auto-Lite starter. 


Republic Sales Amount to $15,749,628 


NEW YORK, March 17—Gross sales 
of $15,749,628 are reported in the finan- 
cial statement of the Republic Rubber 
Corp. for the year ended Dec. 31. The 
net amount carried over as surplus for 
the year is $602,913. 

The balance sheet for 1918 and 1917 is 
as follows: 








Assets 
Land, buildings, equipment, 

Oe Garads deuetone es $4,606,973 $5,323,540 
Investments in other com- 

DEE écccnenvaverswius 375,836 128,370 
I, Wise ands, gina ye'e 6,843,245 5,159,268 
EE pas ww knteveewmnwacdie 493,885 483,759 
Accounts and notes re- 

DE stewilks eceneus 2,043,036 2,445,582 
Due from officers and em- 

oS eee ere 126,817 29,797 
Deferred stock  subscrip- 

ML nba HeminiGgewite« oS 
Stock contract with officers  ...... 100,000 
Unadjusted balance of pro- 

prietary selling companies _....... 232,618 
DEE cinesv@okteenesese 2 1,054,601 
Unpaid stock subscriptions 1,500,000  ...... 
Ree EL ok c-wewbe ware Ol 
Miscellaneous investments 
Deferred items ........ 146,645 402,287 
Expenses applicable to 

future operations ...... OF ere 

Qe er $16,827,915 $15,359,822 

Liabilities 
Common stock ..cccccees $1,634,010 $4,164,453 
Preferred stock ......... 8,867,400 6,755,400 
Notes and accounts paya- 

Ra eee 6,088,718 3,291,715 
Salaries and wages paya- 

ee a eee eT 115,355 
Accrued taxes, __interest 

and preferred dividends 173,634 114,745 
DUE idcureeseve veces 37,093 918,154 
Other liabilities ......... a. - weenie 

WE. wecnucusecdenueue $16,827,915 $15,359,822 


Dividends Declared 


Willys-Overland Co., Toledo, regular 
quarterly dividend on preferred, $1.75 
per share, payable April 1 to stock- 
holders of record March 20. 

Firestone Tire & Rubber Co., Akron, 
quarterly on common, $1.50 per share, 
payable March 20 to stockholders of rec- 
ord March 10. 

The Stutz Motor Car Co. of America, 
Inc., declared its regular quarterly divi- 
dend of $1.25, payable April 1 to stock- 
holders of record March 22. 

The Michigan Drop Forge Co., Pontiac, 
has declared a monthly dividend for 
March of 15 cents a share on common 
stock, payable April 1, to common stock- 
holders of record March 15. 

Keystone Tire & Rubber Co., Erie, Pa., 
declared a stock dividend of 15 per cent, 
payable May 20 to stockholders of rec- 
ord May 1; also the regular quarterly 
dividend of 3 per cent on the eommon 
stock, payable April 1 to stockholders of 
record March 21. 


Aviation School in Peru 


WASHINGTON, March 18—A military 
aviation school will be established in 
Peru, according to a recent decree by the 
president of the country. 
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Studebaker Earns 
$3,884,195 


Production Curtailed by Gov- 
ernment Orders — New 
Plans Discussed 


SOUTH BEND, March 17—The Stude- 
baker Corp. of America shows net profits 
of $3,884,194 tor the year ended Dec. 31, 
after all deductions were made, as com- 
pared with $3,500,741 in 1917. 

The balance sheet of the Studebaker 
Corp., as of Dec. 31, 1918, compares as 
follows: 





ASSETS 

1918 1917 1916 
Plant, etc....$17,922,076 $15,477,186 $13,437,983 
Good will.... 19,807,277 19,807,277 19,807,277 
a eae 2,875,005 2,528,555 3,196,703 
Laberty bonds a iwaewes seabas 
Investments.. 796,371 847,672 1,142,044 
Accounts and 

notes re- 

ceivable ... 6,261,390 9,325,499 9,428,391 
Due from 

S. and Brit. , 

i cxeses SS. a ae 
Inventories .. 17,555,797 21,322,134 21,477,657 
Deferred 

charges 268,918 358,684 235,493 

i rer $74,673,923 $69,667,007 $68,725,549 

t 
LIABILITIES 


Preferred 





ee $10,775,000 $10,965,000 $10,965,000 
Common 

re 30,000,000 30,000,000 30,000,000 
Notes payable 9,525,000 7,400,000 4,000,000 
Deposits on 

sales contr. | ee | cbetieae 
Accounts 

payable 2,229,693 2,030,086 3,542,886 
0 SS eee ee 285,212 342,111 
Dealers’ re- 

ree 689,320 
Federal tax 

reserves .. 637,754 8 ere 
Sundry cred- 

SE. -weeces 771,149 543,389 1,964,694 
Contingent 

reserves .. 1,358,237 1,358,237 1,358,237 
Reserves for 

subcontrac- 

tors’ orders ne | -eaaties | | Sosahaae 
Special  sur- 

eee 2,835,000 2,548,654 2,548,654 
Surplus ..... 15,578,137 13,947,838 13,314,647 

Total .....$74,673,923 $69,667,007 $68,725,549 


A. R. Erskine, president of the corporation, 
in his remarks to stockholders, explains the 
cutting down of production due to war or- 
ders, and the proposed enlargement of the 
company’s plant. In 1918 the company pro- 
duced 18,270 cars and 58,830 horse-drawn 
vehicles, of which about 50 per cent were de- 
livered on war contracts. When the contract 
was given on May 18 for 155 millimeter shells 
at the rate of 4000 per day, $4,250,000 was 








provided for increased plant facilities. Com- 
plete war contracts called for: 

Government Ordered Invoiced 
United Stated .ccccccese $30,792,221 $17,140,341 
Sundry U. S. contractors 187,195 187,195 

~ - a See $30,979,416 $17,327,536 
EE oo abne eee wanes 18,946,135 14 962,385 
ee 1,351,250 1,351,250 
are 3,801,551 3,801,551 

WEEE wiscnssuceweneses $55,078,353 $37,442,723 

Of these government contracts, $8.200,000 


is still due from the United States and 
Great Britain. From the standpoint of profits 
it is said that war contracts only netted 4.8 
per cent. on sales. 

Of the increased plant facilities undertaken 
to take care of war orders, one-half of a 
new machine shop was completed when the 
armistice was signed, two-thirds of a forge 
shop and the 8000-hp. power house. When 
finally completed the plant will have an an- 
nual capacity of 100,000 cars. In order to 
complete the new plant as soon as possible, 
the directors authorized the sale of $15,000,000 
of 7 per cent ten-year serial gold notes, to 
provide funds for the floating debt of the 
company and to finance the plant extensions 
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planned for this year. About one-third of 
the plant will be finished this year and by 
February, 1920, it will be producing 3000 cars 
a month. 

_ The Detroit plants will continue in produc- 
tion of the more expensive cars and this city 
will take over the small model. The produc- 
tion schedule for 1919 calls for 40,000 cars. 
Plant No. 1, Detroit, heretofore used for car 
production, will be given over to manufac- 
ture, storage and shipping of parts. Plant 
No. 2, leased, used for parts storage only,. 
will be given up. Plant No. 3, Detroit, will 
be used for car manufacture exclusively this 
year with castings, bodies, springs and some: 
forgings supplied by the plant here. In the 
first quarter of this year 6500 cars will be 
produced and 4000 per month thereafter. 
Neither the company nor its dealers has a 
stock of cars on hand. By the end of De- 
cember all war contracts were cancelled and 
the company is now back in steady commer- 
cial production. 


Lee Rubber & Tire Profits $200,348 


NEW YORK, March 17—Net sales of 
the Lee Rubber & Tire Corp. were $4,- 
609,924, or $536,029 ahead of 1917, ac- 
cording to the financial statement of the 
company for the year ended Dec. 31, 1918. 
Net profits, after all the necessary deduc- 
tions were made, amounted to $20) 343, 
or $177,759 more than $22,589 made last 
year. 

The balance sheet for the last three 
years compares as follows: 








Assets 
1918 1917 1916 
I evince aan $379,977 $155,960 $258,560 
Accounts receiv- 

MD. Sccsesews 622,214 576,670 358,191 
Roameres Domde.. S7,.550 excess  c0ecese 
Inventories .. 1,322,794 1,576,729 1,601,442 
Working funds 

at branches.. 3,000 9,142 112,312 
Accrued inter- 

eee > <eiedwecs -“oaneebwans 
Deferred Chrgs. 9,259 27,781 28,540 

Tire Sales 

a eee wna 500 500 
Plant and 

equipment ...1,124,955 1,346,704 1,206,229 
Patents, trade- 

marks, etc... 376,770 400,300 400.300 

TOR 2.0065 $3,886,556 $4,094,147 $3,966,078 

Liabilities 
| 2,433,591 2,433,591 2,433,591 
Notes and ac- 

counts pay- 

are 675,203 1,150,911 1,075,814 
Rent rec’d in 

advance .... acih Dee ‘Seewours 
Reserve for de- 

preciation 291,661 231,661 191,661 
Reserve for ad- 

justment of 

tire claims 40,250 38,500 38,633 
Employes stock 

option acct... eee wsteesen:  “Saemeew 
DO SE kc) Weeee § Si weeses 9,982 
ree 241,380 38,984 16.395 

WE andnuud $3,886,556 $4,094,147 $3,966,078 


Dividend Besides Profit Sharing 


TOLEDO, March 18—Following an an- 
nouncement recently of a $400,000 
dividend on preferred stock, payable 
April 1, Clarence A. Earl, first vice- 
president of the Willys-Overland Co., 
stated that this dividend has no refer- 
ence to the company’s recently inaugu- 
rated 50-50 profit-sharing policy. 

He explains that the dividend repre- 
sents a return on invested capital, and 
that the profits to be divided with em- 
ployees are those in excess of such divi- 
dends, and also legitimate compensation 
for labor. The dividend is the regular 
quarterly payment and is to be $1.75 on 
all preferred stock of record March 20. 
The Willys-Overland Co., as already 
stated, proposes to distribute to its 
employees one-half of all its profits over 
and above a fair return’ on invested 
capital. 
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Hayes Sales Increased $230,820 Over 
1917 


DETROIT, March 18—The Hayes 
Manufacturing Co. has placed on sale 
$800,000 cumulative preferred stock, 
bearing 8 per cent interest. Dividends 
are payable quarterly on the first days 
of February, May, August, and Novem- 
ber. ; 

Sales for 1918 increased $230,820 over 
1917. Last year’s sales totaled $3,753,381 
as compared with $3,512,460 for 1917. 
During the last of 1918 about 40 per 
cent of production was war business, all 
of which has now been closed. These 
contracts are now being settled. Com- 
pleted orders now on the company books 
total $1,250,000 for delivery before May 
15. 

The balance sheet, as of Dec. 31, 1918, 
is as follows: 








Assets 
Dec. 31, Aug. 31, Mar. 31, 
1918 1917 1916 

{nventeries ..... 629,413 889,589 771,375 

Notes and ac- 
counts rec’ble. 573,590 379,364 469,592 
SEVVOUEIIGTIED 5655- s-s.0005 39,317 95,675 
Liberty Bonds... ae «Aes +05. 
COM Kecudecesss li: a ee 
Other ASSCUH. 0.05 cece 16,589 18.211 
TOE Sicteacdid $2,761,462 $2,226,983 $2,295,677 

7 Liabilities 

Capital stock...$2,300,000 $1,500,000 $1,500,000 

Accounts and 
notes payable... 225,141 607,455 358,698 
Accrued payroll. 24,682 44,473 67,447 

Reserve for de- 
MOGRNIOE oicces cceuas Weenie 131,913 
SUPPIGS ©... c0cccs 241,638 75,055 238,619 
| $2.761.462 $2.226.983 $2.295.677 


Hart-Parr Report Shows $113,402 
Net Loss 


CHARLES CITY, IA., March 17—The 
annual report of the Hart-Parr Co. for 
the year 1918 shows net loss of $113,402. 
Comparison with previous reports is dif- 
ficult because of a change in fiscal year, 
but the accomplishments of the company 
during the year were surprisingly fa- 
vorable and are not all reflected in the 
balance sheet. Current liabilities were 
but 58.8 per cént of current assets, as 
compared to 79.7 per cent in the previous 
year. There was a charge off of $993,- 
037 for bills receivable, obsolete inven- 
tories and other possible losses. Real 
estate was charged off to the amount of 
$577,649. The company has claims of 
$120,000 against the Government for 
work done during the year. 


Nash Reclassifies Capital 


KENOSHA, WIS., March 17—In ac- 
cordance with action taken by stock- 
holders earlier in the year to enable em- 
ployees to participate in the ownership 
of the company, the Nash Motors Co. has 
amended its corporate articles to the ef- 
fect of reclassifying certain shares. The 
total capitalization is not increased by 
the change. The authorized capital in- 
cludes 198,000 shares of preferred, par 
value $100, and 52,000 shares of common, 
without par value, or a total of 250,000 
shares. 
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United States Exports of Automobiles and Parts by Countries, 
During January, 1919 


Countries 
Denmark 


Netherlands 
Norway 

Portugal 
ME iss KES *) CNS wialeereueSE 
Scotland 
Ireland 
British 

Canada 


Honduras 


Gautemala 
Honduras 
Nicaragua 
Panama 
Salvador 
Mexico 
Newfoundland 
Barbados 
Jamaica 
Trinidad 


Haiti 
Dominican Republic 
Argentina 


Colombia 
Ecuador 
British Guiana 
Dutch Guiana 

French Guiana 
Peru 
Uruguay 

Venezuela 
China 

Chosen 


Duich East Indies 
French East Indies 
Hongkong 
Japan 
Siam 
Australia 
New Zealand 
Other British Oceania 
French Oceania 
yerman Oceania 
Philippine Islands 
British West Africa 
British South Africa 
British East Africa 
French Africa 
Liberia 


This table supplements the one which 
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Cee rere rere rere sree reseessereeseeeseeee 
Coe meer errs reresesrereseseeesesesesese 


7--Commercial—, ——Passenger—, Parts of 
Number Dollars Number Dollars Dollars 


Rhee egg preva 28,839 130 
pena 244 1,224,830 28 128,619 1,176 
eae 1 700 6 8,806 19,310 
rela Make? aieealee i heen 584 
hires Paes. kaibing 2 2,000 33,822 
ips De 8 tA © See sean 
comes 7 ER «cs cee 
ita 1 2,044 11 20,97 4,672 
peeves roe eeneael 9 11,976 2,844 
panniers 17 - 34,176 5 5,795 150,130 
is  -Saaeiee io . ee 2,335 
apie’. sede eked ek” “pple 2,423 
isesens cgi 1 781 16 
pee 64 98,215 78 84,471 650,702 
inabes os wales ekg ee 4 
manne 4 9,900 5 4,300 368 
iene Ck, AMAR ude ba 249 
kes 1 re 1,507 
abies 1 1,430 3 2,180 2,740 
pictues ses alee 2 3,300 1,061 
ER i 73 «113,019 163 217,934 50,853 
Backes ce aan 1 893 606 
pamentete 1 3,000 1 1,800 1,785 
Se ae ie eee 3 5,400 5,133 
holies seine Teeth 1 1,276 4,677 
veas - Sea one i See 1 936 14,122 
Bis Se 82 154,016 91 197,856 181,342 
oaigeedh. <elak-. of ane oe «eee 3,92 
pentiie die.” Sige ee aaa 184 
‘aia 2 1,233 2 2,250 14,440 
Seta: - lle: ai eae 22. -18,558 4,314 
beanie i 2,523 11 16,598 1,468 
saa 28 = 60,800 232 -247,388 345,854 
euueen at”. teen jc: apie 5,592 
rice Cink anand 48 70,659 46,019 
eee 1 3,282 73 139,064 42/372 
CA a MC 17 —-29,068 9,757 
Seana 2 3,900 2 2,925 1,339 
siopiptien’) “wrignii Se 2 2,250 6,587 
seebled ais, ‘ealodees PE ee 1,125 
pteoeys: gee: © Uae ‘i web. wan 
jes: eg 261 
MAY 1 2,600 44 108,673 45,969 
scenes. "ipaerso Aaa +: 20 34,396 4,181 
tere 11 7,055 175 221,984 18,669 
sei ee tax” Teuaiee “7 tesgag gf 970 
ieee” Seto) atabices 35 5,858 
inns 11 12,156 7 8,432 2,195 
ilps 3 4,000 Rai 3,185 
ee 16 38,554 79 :116,632 42649 
hanes Dae ee 1,138 
ah ae ne 033 3, 

Waa tet 373 462317 229 si0'6sa 121668 
oingate tei, | aad 6 7,808 85 
neal 8 18,635 308 282,053 223,330 
uae 18 35,497 72 79,333 16,844 
faite ead eal 3 2,535 344 
betanee ae aban aaa 618 
Chios 13 2,116 156 211,147 148,208 
joes cane aaa 1,075 2,872 
veneaes 33 29,886 «= 129144614 82637 
jagint-“Genio> eee 19 15,415 4,038 
tenmlee ne, CSaete! eke | Demama 170 
I IR, OS eae eR ert 13 





2,916,381 2,406,783 


appeared in the March 6 issue of 


AUTOMOTIVE INDUSTRIES, and gives figures for all of the individual countries 
including those generally grouped under the collective heading “Other 


Countries.” 


20 Per Cent Increase in Hood Rubber 
Sales 


BOSTON, March 19—Net sales of 
$22,341,081 are reported in the annual 
statement of Hood Rubber Co. for 1918. 
Compared with $18,573,765 in 1917, it is 
an increase of 20.2 per cent, and with 
$11,666,501 in 1916 is an increase of 91.5 
per cent and 145.9 per cent over $9,083,- 
693 in 1915. Of the 1918 sales about 
$5,000,000 were tires and $17,000,000 
rubber footwear. Dividends of 12 per 
cent were paid on the $3,000,000 com- 
mon stock in addition to 7 per cent on 
the $4,000,000 preferred, leaving $354,- 
000 to be added to the surplus after de- 
duction of taxes and depreciation. On 
Dec. 31 last the company had a working 
capital of $5,380,000, the largest in its 
history, and an increase of 64 per cent 
over 1916. 








Following is its comparative balance 
sheet: 








Assets 
1918 917 1916 
Plant se seeees $4,000,000 $4,000,000 $2,900,000 
Merchandise...  8,$12,862 4,075,021 1,846,308 
Accounts re- 

ceivable .... 1,202,350 4,323,933 3,381,810 
Cash ......... 1,022,877 930,680 318,180 
Stocks in other 

companies .. 285,400 184,400 159,400 
Patents ...... 1,000 1,000 1,900 
Liberty bonds 521.020 eee 

Total ......: $15,045,509 $13,748,131 $8,606,700 
‘ 
Liabilities 
Common stock $3,000,000 $3,000,000 $2,500,000 
Prefer’d stock 4,000,000 4,000,000 2,750,000 
Notes payable 4,725,000 4,150,000 2,280,000 
Accounts pay- 

a Se oo eal FA EE Se ears 
Surplus ...... 2,666,605 2,312,291 1,076,700 
Liberty bonds. 505,000 _. | carrer 

<otal..... $15,045,509 $13,748,131 $8,606,700 
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Manly Resigns from Curtiss 


BUFFALO, March 18—Charles M. 
Manly, who has been vice-president of 
the Curtiss Aeroplane & Motor Corp., 
has resigned and will return to New 
York, where he will devote his atten- 
tion to the development of the Manly 
Hydraulic Transmission System for mo- 
tor trucks and will also open general 
engineering offices. Mr. Manly is presi- 
dent of the Society of Automotive Engi- 
neers. 


J. O. Hofbauer, formerly general sales 
manager of the Paige-Detroit Co., New 
York, has joined the Lexington Motor 
Co., New York, in a similar capacity. 
A. J. Wise will succeed him at the Paige- 
Detroit Co. 

Brigadier General B. P. Disque, who 
has had charge of spruce production for 
airplanes on the Pacific Coast, has been 
honorably discharged from the army. 

Captain V. K. McBride, Ordnance De- 
partment, who was at Jackson during 
the war and transferred to Detroit after 
the armistice, has been made assistant 


to E. W. Hurd, sales manager of the 

Premier Motor Corp., Indianapolis. 
Frank Shaw, traffic manager of the 

Harroun Motors Corp., has resigned. 


Previous to joining the Harroun Co. he 
was connected with the Studebaker and 
Maxwell companies. 

Major H. W. Alden has received his 
discharge from the army and has re- 
turned to Detroit. He is vice-president 
of the Timken-Detroit Axle Co. and will 
be active as consulting engineer. 


H. L. Frost has been appointed pro- 
duction manager of the Parrett Tractor 
Co., Chicago Heights, Ill. He was for- 
merly connected with the Ford Motor 
Co. 


J. W. Flannery will be Eastern repre- 
sentative of the Corcoran Mfg. Co., Cin- 
cinnati. 

Robert E. Pag2, for four and a half 
years assistant foreign sales manager 
for Dodge Brothers, has joined the Com- 
merce Motor Car Co., Detroit, to act as 
a district sales manager in Canada. 

Claude Greenhoe has been appointed 
chief engineer of the motor bearings di- 
vision of the Hyatt Roller Bearing Co., 
Detroit, to succeed R. G. Wells, who has 
been promoted to chief engineer of the 
Hyatt factories at Newark, N. J. Mr. 
Greenhoe comes to the Hyatt company 
from the Militor Corp. Prior to that he 
was connected with the Republic Motor 
Truck Co., the King Motor Car Co. and 
the American Gear & Mfg. Co. 

H. A. Goddard, former representative 
in, Michigan for the Standard Parts Co., 
has resigned to take charge of the sales 
and advertising of the Militor Motors 
Corp., Jersey City, N. J. 
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Leaves Vauxhall Motors for 
America 

NEW YORK, March 18—Laurence H. 
Pomeroy, technical director of the Vaux- 
hall Motors, Lt., Luton, England, and 
engineer of the Vauxhall automobiles, is 
expected to arrive in America in a few 
days. Mr. Pomeroy has _ practically 
severed connections with the Vauxhall 
company, but retains the right to manu- 
facture his design of car in the United 
States. His latest innovation is a valve- 
in-the-head 4-cylinder design known as 
the 30-98 Vauxhall, which has quite ex- 
traordinary performance records. 

Mr. Pomeroy’s paper on the value of 
valve-in-the-head engine design appeared 
in AUTOMOTIVE INDUSTRIES in two in- 
stallments in the issues of Feb. 20 and 
27. It was presented before the British 
Institution of Engineers. 


Pomeroy 





J. H. Malone, advertising director of 
the Chilton publications, Philadelphia, 
has resigned to become vice-president and 
general manager of the William F. Hud- 
son enterprises, Philadelphia, which in- 
clude the Hudson Motor Specialties Co., 
Hudson Motor Axle Co., Precision & 
Thread Grinder Mfg. Co., and the Hudson 
Peck Machine Products Co. 


S. A. Host has resigned as director of 
publicity of the Lincoln Highway Assn. 
to become connected with the Lincoln 
Motor Co., Detroit, under Frank G. East- 
man, advertising manager. . 

Conroy Fiero, Washington, D. C. repre- 
sentative for the Buda Co., Harvey, IIl., 
has recently gone to Europe and will visit 
England, France, Belgium, Italy and, if 
possible, Russia, to investigate conditions 
for marketing Buda engines. 

J. J. Callahan is in charge of the east- 
ern branch office of the Moltrup Steel 
Products Co., Beaver Falls, Pa., which has 
recently been opened in the Woolworth 
Building, New York. 

J. E. Duffield has been elected vice- 
president in charge of sales of the Essen- 
kay Products Co., Chicago, and _ will 
assume his new duties immediately. Until 
recently he was general manager and 
treasurer of the Bailey Non-Stall Differ- 
ential Corp. 


M. H. Blank has been appointed chief 
engineer of the Lynite Laboratories of 
the Aluminum Castings Co., Cleveland. 
He was recently honorably discharged as 
captain in the army. Previous to enter- 
ing military service he was assistant 
engineer of the Premier Motor Corp. 
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Wills Out of Ford 


DETROIT, March 17—C. Harold Wills, 
one of the designers of the Ford automo- 
bile and a member of Henry Ford’s or- 
ganization for 18 years, has severed his 
connection with that company and will 
engage in business for himself. He was 
chief engineer of the Ford Co. and be- 
came associated with Mr. Ford two years 
before the present company was organ- 
ized. He expects to open temporary 
offices here. The nature of his new busi- 
ness is not announced, but it is under- 
stood he will remain in the automotive 
field. 


Danish Firm to Represent American 


Industries 
NEW YORK, March 15—Paul Frider- 
icksen, representing Bendix  Bros., 


Copenhagen, Denmark, is in America ar- 
ranging for certain lines of motor cars, 
tractors, trucks and accessory represen- 
tation. Bendix Bros. is a large firm 
which has handled farm machinery in 
Denmark, and has distribution through 
300 or more dealers. Mr. Fridericksen 
is looking for two lines of motor cars 
and several accessories, such as tires, 
ignition apparatus, etc. 

Frank W. Hammond, formerly with 
the Bates Tractor Co. and for a number 
of years connected with the sales depart- 
ment of the Lansing Wagon Co., has been 
placed in charge of the passenger cars 
agencies in eastern territory by the Reo 
Motor Car Co., with headquarters in 
Lansing. : 

John O. Munn, assistant advertising 
manager of the Willys-Overland Co., To- 
ledo, has become advertising manager 
and assistant sales manager of the Re- 
public Motor Truck Co., Alma, Mich. 


E. S. Leonard, Detroit, connected with 
the Garford Motor Truck Co., Lima, O., 
has been appointed sales manager of the 
White motor truck division of the 
Simons Sales Co., Detroit. 


Fred C. Warner, president of the Oak- 
land Motor Car Co., Pontiac, has been 
elected president of the Chamber of Com- 
merce of that city. 


Ralph C. Chestnutt, formerly with the 
Willys-Overland Co., is now assistant 
chief engineer for the North American 
Motors Co., Pottstown, Pa. 

E. W. Snyder, for many years with J. 
B. Sipe & Co., is now with the Hilo Var- 
nish Corp., Brooklyn. He will make his 
headquarters in Pittsburgh and repre- 
sent the company in western Pennsyl- 
vania, eastern Ohio and northern West 
Virginia. 


$2000 for Heinze Tractor 


BOYNE CITY, MICH., March 17—The 
retail price of $2000 has been fixed on the 
Heinze four-wheel drive tractor by its 
manufacturer, the Traction Engine Co. 
of this city. 
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° Ld e . ; : > <. S r 5 ni 
Materials Market Prices Linseed, gal. ....1.45-1.48 Smoked, ribbed Fe 
Petroleum (crude): sheets, . .... .62 
Acids: Fabric, Tire (17% oz.): Kansas, bbl. .....2.20 Para: 
POUPINUIC, TO. .c020e 02 -.03 Sea Is., combed, sq. yd. 1.50 Pennsylv’a, bbl.......4.00 Up River, fine, Ib. .56 
Phosphoric (85%)... .35 -.39 Egypt, combed, sq. yd. 1.25 Manhaden (dark), Up River, coarse, 
Sulphuric (60%), lb. .008 Egypt, carded, sq. yd. 1.15 WAL. stew esses 6 95 We 25osweewiesqueen eee 
Aluminum: Peelers, combed, sq. yd. 1.10 2 eae 05 -.0514 lsland:. fine. ib 48 
POOR, TR. davicees en Peelers, carded, sq. yd. 1.00 Leather: ; wall ' i ; 
Sheets (18 gage or Fibre (% in. sheet I OR cedenniers 4% -.99y, Renee Corange). & .O -.m 
MOVE), ID. occcewcss 42 base), We oeccec.s 160 Nickel, 1. 064.6660 .40 Spelter, lb. ......... 06% -.06% 
Antimony, Ib. ..... 07 -.07% Graphite: Oil: Steel: 
Burlap: Cevion, TR. -..66604..88 22 Gasoline: Angle beams and 
i Ae. eee 06% Madagascar, lb. ... .10 -.15 AUS, BAL. 0. Gives. .24% channels, Ib. .... .03 
- iy a a. a er 08% Mexico, Tb. ....465. .03%4 63 to 70 gal....... 80% Automobile sheet 
Copper: Lard: Rubber: (see sp. table). 
. Rs? UR enecenige nie -145% Prime City, gal...2.15-2.20 Plantation: Cold rolled, lb..... .0625 
’ een 15% Bx. No. i, gwal..... 1.10-1.15 First latex pale Hot rolied, ib...... .039 
: crepe, Ib. ...... .53 WR icisrentetadetens 1° «-.72 
' Brown crepe, thin, Tungsten, TH. ...6.s00 1.50-2.10 
: 1,000,000 -——+ Cleae, We. kes AT Waste (cotton), Ib.. .12%-.17 
1 — AUTOMOBILE SHEET PRICES 
" 00,000 (Based on No. 22 Gage. Other gages at usual differentials) 
S Primes when 
800,000 seconds up to 
si 15 per cent 
700,000 Primes only are taken per 
a per 100 Ibs. 100 Ibs. 
h S 600.000 ’ oo a oe ee Automobile body stock................ $5.95 $5.85 
r a / Automobile body stock, deep stamping. 6.20 6.10 
ig O ~ | } | —_ Automobile body stock, extra deep 
n 6 500,000 j | ; % | stamping ........ Berar ore ot eh ee 6.45 6 35 
” re — Hood, flat, fender, door and apron, or 
oO nm 400,000 — 
oO , epilach guard stock. .........6.... 6.05 5.95 
- eZ, Production of | Crown fender, cowl and radiator cas- 
#4 500,000 BESSEMER ing, extra deep stamping........ 6.55 6.45 
: Crown fender, cowl and radiator cas- 
g 2 200,000 ine. Geen BtAMBINE ..<..000:<.600006% 6.30 6.20 
)- ‘ Automobile Sheet Extras for Extreme Widths: 
Yr 100,000 Nos. 17 and 18 over 36 in. to 44 in., 10c. per 100 Ib. 
d= Nos. 19 and 21 over 36 in. to 44 in., 30c. per 100 lb. 
0 Nos. 22 to 24 over 26 in. to 40 in., 40c. per 100 Ib. 
JAN. FEB MAR. APR MAY JUNE JULY AUG. SEP OCT. NOV. DEC- JAN. FEB. Nos. 22 to 24 over 40 in. to 44 in., 80c. per 1Q0 Ib. 
h 1018 1919 Blank Sheet Extras to Apply to Narrow Widths: 
| Oiling, 10c. per 100 Ib. 
oe . . . 2veli 95 a . 0 ‘ 
e Production of Bessemer has been well maintained hapanese erage a a 
e during the period from March, 1918, to January, Resquaring, 5 per cent of gage price after quality, finish and 
i : i 2 ] - R size extras have been added. 
1919, inclusive. February, 1919, although showing Seconds 10 per cent. less than the invoice Pittsburgh price for 
a _—* is distinctly better than February, 1918 corresponding primes. 
k- decision ene nese enneasebeeseseeaneeessecenennecmesn saipeincnipiiaaaaa ae a ee e aes 
n 
: Autataahine: Seeiittine on the Chicago Exchange at Close March 15 
Net Net RUBBER STOCKS 
Bid Asked Ch’ge Bid Asked Ch’ge sie 
Auto Body Company ..... 8 9% +1% Motor Products Corp...... 35 sis Bid Asked Ch’ge 
1e Briscoe Motor Car com.... 10 ee Nash Motors Co. com.... 1215 230 ee Ajax Rubb " v4 
t Briscoe Motor Car pfd.... 50 65 +10, Nash Motors Co. pfd....... 95% 100 = Seacoast 5S ma“ 6 * 
“ *Chandler Motor Car...... 126% 128% +2% National Motor Co........ 15 20 aa 4 irestone T. & R. com.. - 142 147 +2 
in Chevrolet Motor Car...... 189 191 +2 Packard Motor Car com...114 118 ” Fisk’ ow T. & R. pfd..... $ 7. 101 | eel 
Cole Motor Car Co........ 90 105 a Packard Motor Car pfd...100 102 ae wie ubber Co. com..... 104% 106% —% 
Continental Motors com.. 7% 8% “<3 Paige-Detroit Motor com. 28 29 re se Rubber Co. 1st pfd...100 105 —5 
Continental Motors pfd.... 97 “a > Paige-Detroit Motor pfd.. 8% 9% (e ee mupber 30 ped....... ae rd +1 
2 . 4 9 Daintlhediich . 23 24 419 Fisk Rub. 1st pfd. conv... 99 101 —2 
J Edmunds & Jones com.... 15 20 ae Peerless Motor Truck...... 2 24 +2 Gain 583 8g 3 . 
j Edmunds & Jones pfd..... 75 90 = Pierce-Arrow M. Car com. 443% 45% .. yi rich, B. F., Co. com.. 6 ¥ oy, = 
r- Electric Storage Bat...... 59 «6 62« +7 «= Plerce-Arrow M. Car pfd.104% 106° +i Goodrich. B. F.. pid--.... oe” we” oo 
is Federal Motor Truck...... 35 37 +3 Premier Motor Corp com.. 5 ie Ke pe fae = 2 com....2 A 280 =+20 
Fisher Body Co., com..... 57 57% +7 Premier Motor Corp. pfd.. .. 75 if ya hed ~ oh 7 pfd. ee. 107 | +i 
e- Fisher Body Co., pfd...... 92 97% --3  Prudden Wheel Co........ Bs 8 +% Bee Dm eee. .ee e Fie 
J. Ford Motor of Canada..... 300 310 ine Reo Motor Car Co........ 23 S +% eee oe ee ae 
General Motors com...... 165%, 166% +9 Republic M. Truck com... 35% 37% .. pe Tie @ Ru Ay ae zo 97 2° 
st General Motors pfd....... 875% 895% +2% Republic M. Truck pfd.... 87 90 sien, Mat ae -% uber a <9 20 —— 
Hupp Motor Car com..... 83%, 916 +1% Saxon Motor Car com.... 9% 11% — % Satie Rub ire & Rubber... 55 ~~ sie 
‘ Hupp Motor Car pfd...... 90 ru Ss Scripps-Booth Corp. ..... 21 25 .- an ae wed Co. com....166 170 
Kelsey Wheel Co. com..... 40244 z Stewart Warner S. Corp.. 90 993 — % Miller Rubber Co. péd.....101 102  .. 
Kelsey Wheel Co. pfd..... 94% 96%. .. Stromberg Carburetor Co.. 40 40% +41 ubber Products oe 127 130 2 
Manhattan Electric S. com. .. 48 ee Studebaker Corp. com..... 63 64 +2% Portage Rubber Co. com. .160 164 +28 
he Maxwell Motor com....... 391%, 40% +4 Studebaker Corp. pfd...... 94 97 +4 Sw go T. & R. Co.... 80 85 : 
Maxwell Motor ist pfd.... 67% 68% +6% Stutz Motor Car Co....... 52% 58% 43 i a eee Co. com...... 82% 83 
he Maxwell Motor 2d pfd.....30% 3114 +4144 United Motors Corp....... 43% 44% +14 . S. Rubber Co. pfd..... 111% 112% 
ol McCord Mie. com......... 30 34 i *White Motor Co.. -.. 538% 54% + % — 
ts 
McCord Mig. pfid.......... 91 94 —2 *Willys-Overland com..... 27% 28%  .. = 
/0. Mitchell Motor Co...... .. 27 32 we Willys-Overland pfd.. - 92 93 +% *Ex dividend. 

















ENGINEERING 


April 2—Minneapolis Section, S. 
A. E. — Hotel Radisson. 
“Implements Designed for 
Tractor Belt Power and 
Their Characteristics.”’ 


SHOWS 


March — Scranton, Pa. Thir- 
teenth Regiment Armory, 


Scranton Automobile 
Assn. 
March 15-22 — Boston, Mass. 


Boston Automobile Deal- 


ers’ Assn. Passenger cars 
only. Chester I. Campbell, 
Manager. 


March 15-22 — Harrisburg, Pa. 
Harrisburg Motor Dealers’ 


Assn., Overland Ware- 
house. J. Clyde Myton, 
Manager. 

March 17-22 — Great Falls, 


Mont. Montana Automo- 
bile Distributors’ Assn. 

March 17-22—Philadelphia, Pa. 
Motor Truck Assn., Com- 
mercial Museum. 

March 18-22 — Zanesville, O. 
Third Annual, Zanesville 
Motor Car Dealers’ Assn., 
City Hall and Market 
House. Edward B. Roe- 
mer, Manager. 

March 19-22 — St. Joseph, Mo. 
St. Joseph Automobile 
Show Assn., Auditorium. 
John Aibus, Manager. 

March 19-22—Norfolk, Neb. Nor- 
folk Automobile Show 
Assn. 

March 19-22—Warren, Pa. Third 
Annual, Warren Automo- 
bile Dealers’ Assn. 

March 19-22—Charleston, W. Va. 
Kanawha County Auto 
Trade Assn., Armory. 
John B. Crowley, Mana- 


ger. 

March 20-22 — Champion, Ill. 
Truck show, Gymnasium 
of University of Illinois. 


March 22-29—Pittsburgh Auto- 
mobile Dealers’ Assn. of 
Pittsburgh. John J. Bell, 
Manager. 

March 24-26 — Harrisburg, Pa. 
Trucks, Harrisburg Motor 
Dealers’ Assn. 

March 24-29—Greenfield, Mass. 
Greenfield Automobile 
Dealers’ Assn., State 
Armory. James J. Calla- 
han (Pittsfield) Manager. 

March 24-29—Utica, N. Y. Utica 
Motor Dealers’ Assn. 

March 25-29—Wilmington, Del. 
Fourth Annual, Wilming- 
ton Rink. 

March 26-27 — Clinton, Ia. 
Fourth Annual Clinton 
County Automobile Deal- 
ers’ Assn. 

March 26-29—Watertown, N. Y. 
Tenth Annual, State Ar- 
mory, Automobile Deal- 
ers, Inc. Arthur E. Sher- 
wood, Manager. 

March 27-29—Holdredge, Neb. 
Third Annual, Holdredge 
Automobile Dealers’ Assn. 

March 28-30—Peru, Ill. Illinois 
Valley Auto Show. 

Third week March—Trenton, N. 
J. 


Trenton Auto Trade 
Assn. John L. Brock, 
Manager. 


Last of March—Harlan, Ia.* 
Southwestern Iowa Motor 
Exhibit. 

March 29-April 5 — Passenger 
Cars. April 8-12—Trucks, 
Brooklyn. Brooklyn Motor 
Vehicle Dealers’ Assn. 
I. C. Kirkman, Manager. 

March 31-April 5—Cumberland, 
{d., Automobile Dealers’ 
Assn., Armory. 

March 31-Apr. 5—New Orleans, 
La. Henry B. Marks, 
Manager. 

April 1-5—Denver, Co!.—Denver 
Automobile Trades Assn. 
Stadium. 
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Calendar 


3 — Macon, Ga. Motor 

Truck Demonstration, Ma- 

con Automobile Chamber 

of Commerce. 

April 5-12 — Bridgeton, N. J. 
Fourth Annual, 
bile Dealers’ Assn. 

April 5-12—Montreal.. Can.—Na- 

tional Motor Show of East- 

ern Canada, Victoria Rink. 

T. C. Kirby, Manager. 

8-12—-Deadwood, S. D 

Seventh Annual, Cars and 

Tractors, Deadwood Busi- 

ness Club. 

April 16-19 — Waynesburg, Pa. 
Automobile Dealers’ Assn. 
of Greene Co., Armory. 
Frank L. Hoover, Mer. 

April—Little Rock, Ark. Sec- 

ond Annual, Little Rock 

Automobile Dealers’ Assn., 

Liberty Hall. 

10-17—Bristol, Va.-Tenn. 

Cars, Trucks, Tractors, 

Airplanes and accessories. 

Bristol Chamber of Com- 

merce. C. W. Roberts, 

Manager. 

Not decided—Bridgeport, Conn. 
Auspices of City Battalion. 
B. B. Steiber, Manager 

Not decided—Indianapolis, Ind. 
Indianapolis Auto Trade 
Assn. John B. Orman, 
Manager. 

June 2-6—Hot Springs, Va. Con- 

vention, Automotive 

Equipment Assn., Home- 

stead Hotel. 

15—Paris. Grand Palais, 

International Automobile 

Mfrs. Congress. 

November—Lendon Olympia— 

International Automobile 

Mfrs. Congress. 


TRACTOR SHOWS 


March 26—Elmwood, N. J., 
Tractor Demonstration. 
15—Walla Walla, Wash. 
Sectional Tractor Demon- 
strations. 


April 


April 


May 


*Oct. 





April 





Automo- 
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May 5—Sacramento, Cal. Sec- 
tional Tractor Demonstra- 
tions, Demonstration 
Field. 

June — Denver, Col. Sectional 
Tractor Demonstrations. 

July—Wichita. Kan., Automo- 
tive Committee of Na- 
tional Implement Assn. 

Aug.—Aberdeen, S. D. Sec- 
tional Tractor Demonstra- 


tions. 
RACES 
+March 23—Los Angeles. Ascot 
. Speedway Assn., Ascot 


Speedway, 150 miles. 

May 17—Uniontown, Pa., prob- 
ably 112% miles. 

{May 31—Indianapolis, 
apolis Motor 
Assn.. 500 miles. 

*July 5—Cincinnati, O., Speed- 


Indian- 
Speedway 


way. 

*July 19—Uniontown, Pa. Speed- 
way race. 

*July 26—Sheepshead Bay, L. IL. 
Speedway race. 

*Aug. 22-23—Elgin, Ill. Speed- 


way. 

*Aug. 23—Sheepshead Bay, L. I. 
Speedway race. 

*Sept. 1—Uniontown, Pa. Speed- 
way race. 

*Sept. 20—Sheepshead Bay, L. I. 
Speedway race. 





*Oct. 1—Cincinnati, O. Speed- 
way race. 

+Sanctioned. 

*Tentative dates. 
CONVENTIONS 

April 10-12—Philadelphia. Na- 
tional Assn. of Motor 


Truck Sa'es Megrs., Belle- 
vue-Stratford. 
April 24-26—Chicago — National 


Foreign Trade Council. 
Sixth National Foreign 
Trade Convention. Con- 


gress Hotel. 































Foreign Trade Opportunities 


WASHINGTON, March 15—The Bu- 
reau of Foreign and Domestic Commerce, 
Department of Commerce, has received 
requests for automobile or parts agencies 
of business from individuals and com- 
panies in foreign countries. These are 
listed below. For further information ad- 
dress the Bureau of Foreign and Do- 
mestic Commerce and specify the For- 
eign Trade Opportunity number. 


A man in France desires an agency for 
the sale of motor cars. Correspondence 
may be in English. References have 
been supplied. No. 28670. 


A firm in Norway wishes to purchase 
automobiles and supplies, and rubber 
goods. Payment, banker’s confirmed 
credit in New York. Correspondence may 
be in English. References supplied. No. 
28680. 


A man in Algeria desires an agency 
for the sale of medium grade automobiles 
selling for about $1700. Correspondence 
may be in English. No. 28682. 

A man 
agency for the sale of automobiles and 
supplies. References have been filed. 
Foreign Trade Opportunity No. 28364. 


in Mexico desires the sole - 


A man in France desires an agency 
for the sale of farm tractors. Corre- 
spondence should be in French. No. 
28366. 

An agency is desired by a man in 
Venezuela for the sale of automobiles. 
References have been filed. No. 28367. 


A man in France desires an agency for 
the sale of motor cars and accessories. 
Correspondence should be in French. 
References have been filed. No. 28372. 

A company in Australia wishes to se- 
cure an agency for the sale of all motor 
accessories and supplies. References 
have been filed. No. 28375. 

An agency is desired by’ a man in 
France for the sale of farm tractors. 
Correspondence may be in English. Ref- 
erences have been filed. No. 28384. 

A man in France desires an agency for 
the sale of farm tractors. Correspond- 
ence may be in English. References 
have been filed. No. 28386. 

An agency is desired by a man in 
Algeria for the sale of automobiles and 
farm tractors. Correspondence may be 
in French or Spanish. References have 
been filed. Foreign Trade Opportunity 
No. 28473. 


A business man in France desires to 
purchase separate parts for engines and 
motor cars; and motor car and truck 
chassis. Correspondence may be in Eng- 
lish. References have been filed. No. 
28476. 

A man in Spain desires to secure a 
general agency for the sale of farm trac- 
tors of from 10 to 12, 14 to 16 and 18 to 
20 hp., operated by petroleum, gasoline 
and wood fuel. Quotations should be 
given f.o.b. New York. Correspondence 
should be in Spanish. No. 28477. 

A man in Belgium wishes an agency 
for the sale of automobiles, trucks and 
farm tractors. Correspondence should be 
in French. No. 28485. 


To Dispose of Surplus Acids 


WASHINGTON, March 15—Surplus 
stocks of acids owned by the War De- 
partment are to be disposed of in co-op- 
eration with the acid committee and in 
such a way as not to affect the market. 
Approximate quantities held by the Gov- 
ernment are as follows: Sulphuric acid, 
4400 tons; oleum, 300 tons; nitric acid 
1000 tons; mixed acid, 2600 tons: spent 
acid, 700 tons. 


